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Introduction 



Two years ago, after determining that there was available no reference manual 
describing the major types of educational telecommunications systems, and after 
evaluating th'e potential usefulness of such a volume to educators in engineering, as 
well as those in other fields, the Publication^ Committee of the American Society 
for Engineering Education chose Kdufational Telecommunications Delivery Sys- 
temsKihe the subject. of an ASEE monographs 

As a guide to compjjing the monograph, the monograph editors selected as a 
working defi^iition of America's educational goals one submitted to the National 
Academy of Engineering in 1972,^ This specification stated that the nation's edu- 
cational^^rocesses should: 

- i) ^ Provide 1 students the knowledge necessary to understand themselyes, 
' \ their environment, and their relationships with others, so-they can effec- 
tively manage their lives; ' ^ 

2) Give students sufficient training and[ expertise (be it in rfioe shining or in 
people management) to enable thetn.fo obtain their basic needs; 

3) Develop within students the ability to adapt effectively to the varying re- 
quirements of a constantly changing world; and , 

4) Generate within students sufficient motivation to enable them to use their 
capabilities in ways that are constructive both for themselves and for the 

. ; society in which they live* ^ - . 

■ > It Has taken 371 years (from the founding of Jamestown) and a number of far- 
sighted legislative acts and judicial decisions to create our nationaUy comprehensive 
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•educational system (see figure 1), and to cume nearer to meeting our far-sighted 
egalitarian educational standards. We still have far to go, however, to reali/x; our na- 
tional educational goals. Further, costs of education continue to spiral upwards, 
and voluntary support of public education is decreasing as these costs rise. Without 
more' effective use of its educational resources, the nation may be unable to contin- 
ue its l^ng struggle for equal access to education for all its citizens. 

Threats to the Economic Viability and Public Support of Our 
Educational Processes 

Factor One: Failure of educators to control the critically spiraling costs of 
(heir services 

The following taken from the April 1977 issue Educational and Industrial 
Television clearly supports this critical assessment,^ 

In dollars adjusted to reflect true buying Vower, the average per-pupU - 
cost of Americans public school system in 1947 was $406; In 1957-58, 
$733; in 1973-74, $1,364. In brief, America's per-^upil cost has been 
' doubiing (In adltisted dollars) every ten years, and is still spiraling. Does 
the increased quality and quantity of schooHevcl education justify this 
out-of-control factor? American voters apparently don*t think $pr for 
whereas in 1 965 they approved 74,7% of the school bottd issues^ubniittcd 
to i^fcrendum, in 1975, thQV approved only 46,'3%. - ^ 
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I'act or l\vi) : Education *v ever^'xpandifig reiiponsibUities ^ 

. America's is a -tccbnology-based society, and its educational processes are ex- 
pected to keep nip with the needs oT.a dynamic, ra^t^d/angiiig democratic society. 
New socig-ecoiiomic factors and ever-expanding technological information continue 
to increase the depth, nnniber and types of educational recjuirenients. Lifelong ^du- 
catioA, computer power distribution and education of the handicaj5ped are but 
three of the many new respousibilities of our educational processes. New respousi- 
. bilitics, as well as inflation, are contributing to the spirahng (and, to the public, 

alarming) rise in the cost of education, 

—v. • ■ » ^ . 

I 'actor Ihree: I 'd uca tors are not meeting* consumer requirements , 

l ime and geography still shackle our educational processes. Those who wish to 
learn usually nmst go to a certain place at a specific time for the education they 
need to get a job in tlie first place, and the continuing education needed to kee]> it. 
Anicrica has, indeed, spefit billions of dollat*s during the laKt quarter centyry to 
, develop teaching expertise and materials, but has spent very little to develop more 
efficient ways to mecJl the third dimension of its education processes: distribution. 

This failure*has contributed substantially, niaiiy belieVe, to the frightening rise 
ui educational ^osts and has restricted the **consumer" use of Aiucrica's educational 
processes. . ^ . ^ 

Table I, (see next page) published in tngineering Education and based on* 
*dala prepared for the Niitional Academy of Hngineering's Advisory Committee 
on Issues in liducationdl Technology, indicates the signifitancc of our unfilled edu- 
. cational needs. - 

Factor I'oui;. F.ducators have failed to make intensive use of modern tech- 
tuflogies 

According to statistics from the National Center for Lducation^Statistics, three? 
of every ten of America's 214 million persons are. currently direct participants in 
the nation's educational processes--62.3 million, including 58.9 million students, 
3,1 million teachers and 300,000 administrators and staff employees. Further, the 
current aiijiual cost of our educational system is running in excess of $l80bilHoiu 
Thus, our educational systems are the nation's third largest industry, exceeded only 
by petroleum and retaihng. During 1975, education represented 7,8 per cent of the 
total national product. Yet in terms of per-cmployeC production, educatiori is 
probably the lowest of the country's top ten producers. (See figure 2.) 

Many critics believe that education i3 the only ^uajor Anierican industry 
— which does not yet make intensive use of modern technologies to reduce its co^ts 
and to increase th^ scope of its services. 

r ^ ^ 

Innovative Capabilities and th^ "Crisis in th^ Classroom'" 

There is reason to expect greater use of technology in the future in our edu- 
cational processes. Since 1954, for instance, educators have been effectively but 
slowly trying to develop new ways to stem the rising tide of per-student costs. 

One of the most promising ways to increase the geographic scope and effec- . 
. ♦ tiveness of America's educational processes appears ;to be the use of modern telc- 
conamunications technologies. 

There arc currently six major, telecommunications methodologies delivering 
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Table 1. America's Potential Stucl^nt Body. 



U Pre school young (no currrculum. no communications links) 
" 2) -Physically handicappQd & homdbouncJ (no communications Hnjjis. no 
accomodation of the cbrricMlum) * , , 

^ ;'3) Lower ecbnomic classes \iunable to afford direct or indirect dosts) 
^ (Jommupicdtivelydisordered - deaf, blind, dyslexic (system presup-, 
pQsds^teripg behaviors whjgh these people lacif ) • . ' 

"j&ducatlonally averted" dropouts (past reinforcemenj from tbe 
' ^ysterr> leads thepi to pr«di<;tj)i6re. 'failure ejtperience'^ ^ I 



v6lsr^ptHudmaliv'unictue^(^me as #4) . • * 
. 7)* Bbsic skills - defif lent (|ame as # 4) • 

. 81 iflcar4:erated-instltutioii»ali2ed (sameas #2, neglected tf juvenile - 

• del ); • . V ^ * 

9) Socially-culturall^ different System presupposes valutis which they 

do not haye) • - * # , * 

10> (jGOgraphically remote (same a8^# 2) ^- • * * 

11) Ten^porarily out of phase (night) » ^ , 

12) Oldet& retired (same>as #2.poss. /i^3) . ^ * 
•13) Spec. e<Juc. training ski1ls*(mgmt. etc.)* ' * 

TOTAL- 

14) Formal Educatior^ * * 

„ K 12 r ' ' • 

• Undergraduate * 

Graduate / • * ■ \ ' . 

Noncredit 

Part-time credit . ' ^ 



'NpA Nc^data avdilablo. Figures roundod to tioarost 1 jOOO Revised 4/5/73 . ^ 
Source o! Qafn: U S, OfHce of Education and thebtHjaitiHent o1 Conmierce.) ^. 



Total ^y 
jCategory 

Il.424.0(jb 
. 389.500 

i^^ip.ooo 

2.934.60(5 



7^,8qo_ 

3.783.000 
665.000 

175,000 

340.000 
1,500,000 
1.500.000. 

275.000 
15,000.000. 

5a, 123.600 



. Those Now 
' Being Served 

3,949.000 

T91.946 
♦ 7.000.000 

1.493.^2 
(Elerfi.4% 
/High 24% 
(Goti.50% 



TOTALS* 



Those Not % Not 
Being Served Seryed 

7.475.000 6^.4% 



1,195.000 
.221,000 



197.554 
9.000.000 

1.440.828 
1.473.800) . 
3.552.000) 
2-611.000) 
7!'^6.800 
-^SBB.CtoO 
444.000 



50.7% 
56.3% 



1% 



68.4% 
66.8% 



1 75.000 NDA' 
' 216.000 fVligrant 
* ,f25,000 Indian NDA* 

.1,500.000 * ^n'pA* 
25.000.14 250,000 
19:000,000 . ~ 



90.9% 



* 1970 
51.600,000 
6,662.000 
946.000 
666.000 
1,576.0t)0^ 
'61 ,450.000 



21,395.382*- 
1975 
5l-,()00.000/ 
B.368.000 
... 1.334JD00 
962,000 
•2^043,000 
6376a()§0 



"Ifdrop outs are incUiriod. 
^this figure would be 29.032.182 



See 
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Curtis, J. "Recommendations for a National Educational Telecommunications Netwoi*>' in {he Ptdecedings, PIE Conference, ASEE» 
nd Curtis, J.A., **Neoded: A National Telecommunicatiom Network for Education /'/sVi^^eer/n^ Bduidthn, May 1374; ^ 
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educational services every, day to major segments of students. Together, these 
methodologies have demot>strated their ability to distribute effectively, the '^cradle- 
to-^rave/* diverse education so essential to our well-being and democratic future. 
So far, only one federal agency (the Federal Communications Commission,, which 
assjgns our frequency spept rum resources), and one fedpral bureau (the Bureau 
of Education for the rtandicapped) haVe denionstrate^^rtie farsighted statesmanship 
essential tp the proper, continuing developmenMM this new,* major .educational 
tool. ' ' 

Although very different in equipment specifications, operating procedures and 
cost requirement?, the six major educational telecommunications delii^ery method- 
ologies have one common, denominator: They all have the ability to break the 
shackles of geography and ri>?ie-factdTs which so drastically limit access to most 
educational systems. Telecommunications methodologies enable educators, for the 
first time, to deliver education where and when the consumers* not the manufac- 
turers, of education want to buy and use it. 

These methodologies have also demonstrated their usefulnelss in the area of 
c^st control. Thqy assist this important objective by enabling educators to: 

1) Bring resource materials and teaching expertise from remote locations to 
supplement the teaching expertise and programmed information of the 

• * classical classroom; and lo 

2) Increase individual teaching productivity by enabling the instructor to 
teach from a central point one or more student bodies in rertiotely located 
cjassrooms (be they a home, a hospital, a rented store front or the conven- 
tional school or campus classroom). 
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Six Major Educational Telecommunications • 
^ TDelivery Technologies - ^ ^ : / 

The six major U.S. educational telecommunicationf^thodologies arc as 
. follows: " ' , ' 

1) Public Broadcasting (radio and TV) 

2) Instructional Television Fixed Service (ITl'S) 

3) Teleconferencing Telewriting (via standard telephone circuits) 

4) l-M-Broadcasting Station Muhiplexing 

5) Community Antenna television (CATV) 

6) Satellite Circuitry 

♦ 

-3 In most instances, each of the six major educational telecommunications 
methodologies has beeo initiated to meet differing student body needs and deliv- 
ery requirements. I^ach is therefore likely to have its own group of proponents. 

- These methodologies have yet to be integrated into a coherent, coordinated educa- 
tional delivery system, even on a locjil operating level, let alone on a statewide, re- 
gional or national level. * 

These differing facjors wake it difficult to prepare one comprehensive, in- 
depth analysis of current uses and costs of educational technology an(J identify the 
likely future applications and operating costs of more than one telecommunications, 
techiiology. There are, however, operators/users/managers who have operated and 
studied one or another of these systems over a long time. 

— We have selected one or more such experts from each of the six educational 
fields of telecommunications to prepare papers regarding th^ particular field in 
which each has special knowledge. 

Obviously each author is likely to be an advocate of the particular methodol- 
bgy in which the author has time-based confidence and experience. To balance this 
possibility of prejudice, we have asked Bert Cowlan, the H.L. Mencken of educa- 
tipnal telecomniunications critiquing, to cast hi? discerning eye and ^Jiarp wit on 
the contents of each contribution. The editors believe this monograph to be the 
Y first reference manual to provide in a single volume an overall review of the current 
' status and likely near-future application of the six major educational methodologies 
by professional advocates of their use. 

. John A. Curtis 

^ Joseph Biedenbach 

Rt:i KIRENCES 

1. Written and submitted by John A. Curtis^ December 1972, to the Advisory 
Committee on Issues in Educational Technology., National Academy of Engineering. 

2. Curtis, John A. and Alan R. Blatecky, 'Troject TIMES -^Telecommunica- 
tions in Medical and Educational Scrwices,"' Educational and Industrial Televimn, 
AprU 1977, pp. 35-42. . * . 
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" Commentary • 

When John Curtis t^st asked me to write a series o\ short commentaries on the 
papers assembled for this volume, lie described my style as **Mencken-llke." Some- 
how, my reputation lor choler must have reached John, or at least some indication 
that I liave recently become rather short tempcred v^th over blown technological 
promises. Not long ago, I encountered a lapel badge (conventioneer-style, and you 
what Mencken might have liad to say, and probabty did say, about conventioneers), 
which read, "Technology is the answer ... but what was the quest ioj??'' Per lia 
that's the bias-if, iftdeed, it is a bias-tliat I bring to this volume. 

SinpH^t was a fairly strict injunction, I turned to the collection of quotation 
tliaUi^gs over my desk for use on occasions sucli as this or wlien other words 
/iiilme. I did find one from the Sage of Baltimore that somehow does seem suita- 
blc, "Conscience is that snjall voice within you that tells you someone is watcliing, 
especially since John took the troi^ble to notify the authors that I would be 
undertaking this task. . , 

The idea of writing a set commentaries on papers dealing with educational 
rechnWogy and communicatidfns is appealing. 1 find myself wishing, usually just 
after^blication of my own efforts, that someone had/done just that for me. (Of 
course, Td prefer that it have h^^n before publication, but that isn't the way this 
world seems to work.) One non-Mencken sajfing that seems appropriate to the 
education/communications/technology world came/rom Albert Kinstcin: **KVery- 
thing has changed,'' he said, "except man's way of thinking." \\ is believed to 
have been said in the context of the davsm of the atomic era but, since, in the long 
run, education is even more dangerous than atomic energy, perhaps it should appl 
here as well. It certainly seems to apply to education in the sense of the oldadag( 
that fyom innovation to implementation generally takes Seven years, except in 
education where it takes forty, 

Aftpr reaking throu^ this volume, 1 find myself pu/zled by tlie lack of a 
unified policX the lack of a realization on the part of those who make policy 
that educatioi^/communications/technology constitute a ^^es/a// and must be^ealt 
with as such. The failure to deal with the problems of one area can back up 
rapidly and wiih possibly disastrous effects, upon'^therothers. Changes in oyfe, 
without consicteration to what will happen to the others, can produce the/^ame 
effects. Perhaps Garrpt Hardin said best what I fear in the current policy/vacuum: 

We can n|ver/mbrcly do one thing because the world is a system x)f fantas^c 

complex«y?Nothing stands alone The stirring of a flower on Karthmiay 

not quijl^ouble a distant stax. But it does trouble the rest of Earth t^a 
surprising degree. 

Bert Cowlan 

Ben Gowian is^an independent consultant in New York City v/ho has a long and 
distinguished background in ih^ use and deveiopment^of telecomhtunicalions for edu- 
cation and social service. 
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Douglas F. Bodwell 
Xorporation for Public Broadcasting 



W book /bout educational telecommunications woujid be complete without 
dealing w«h the contributions that public radid ami television have made to 
learners /f all ages. A conjprehensive study of th^^ucational uses of public radio 
and television, however, could easily All a volume by itself. 

(is chapter looks at the educ^'tii^pal and instructiorlal programs -arid J^ervices 
provided by public radio and television licensees in the United States, Guam, Puerto 
Ric/ and the Virgin Islands; Specifically excluded w,ill be educational and 
instructional programs broadcast over commercial !;tations (such as Sunrise 
imester) and closed circuit prograrnming originated by school districts or colleges 
and universities. ' ^ 

/ While most programs brbadcast by public radio and television licensees can be 
^considered educative in the broad sense of the term, I will focus, here, jirimarily on 
those that are formaUy .^^instructional/, Je . alfT'^d at specific instructional 
objectives, usually used in organi/.ed lirarning environments, providing credit to 
viewers or receiving feedback from theih, and Msually acciimpapied by learning 
materials. 

The Corporation for Public ^Kpadcastihg (CPB) was created 'by the Public 
Broadcasting Act>f 1%7 to fdciiitate the full growth and dcveloptient of 
non-commerciaU educational radK> and ttelevision nationwide. A private, non-profit 
corporation, CPB was funded mpfinly by Congressional appropriatidhs for4l8C^ 
1978 in the amount of $IOTJ50,000^^ CPB disburses funds by several means, 
among which are direct, unrestricted financial assistance to eligible public radio and 
television licensees in the focrii of Community Service Grants; programming support ^ 
grants in radio and tolevisjbn; and contracts with the Public Broadcasting'Servicctf' 
(PBS) and National Public/Radio i(NPR) for,the nationwide interconnection service^ 
of public radio and tele^siort. CPB al^o jfunds training opportunities and provides 
other services to tlie stat/ons iind the industry'in such areas as educational activities, 
audience research^ syktefh^wide Information gathering and engineering reKoarch. 
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Origins and Growth 

* -v . ■ , , ■ 

It should be clear that j a system as involved as public broadcasting did not 
emerge full-blown overnight: v - 

From the beginni^^ what is now publwf broadcasting was xlosely tied to 
education. The first ndn^pommerciat radio signals were transmitt-ed in 1919 on an 
experimental bask from Madison, Wisconsin's, station 9XM, relicensed to the 
University of Wi«:onsin as WHA in 1921; From 1920 to 1930, educational 
institutions constructed at least 1 76 radio stations, pf which only 35 survived the 
1929 'Trash, The survivors were mostly at land grant colleges, y/here the 
commitment to, off-campus learning and education was mandated uiider the Morrill 
Act, These stattons continued to serve through World War II, when the emergence 
of FM caused some educators and broadcasters to petition successfully for 
educational reservations on the FM spectrum. 

In 1948, the memb^ship of the National Association of Edu<:atiojhal 
Broadcasters (NAEB) reached 95 educational institutions, with SO stations in 31 
states, and NAEB 6eg^n to explore the use of television in education. 

Meanwhile, ttie' Federal Communications Commission announced its intention 
"Ib^evJlop a new plan for television spectrum allocation. As R, B. Hull wrote in his 
history of ETV, "^'While some edUQators^hoped this plan would reserve channels for 
educational use, the Cojnmission clearly gave no evidence of such intent, 
Mean^yhiIe, the vast majority of American educators had expressed little interest or 
cone^rn about this new electronic medium/** For tho^ who did care, the next few 
years brou^t much activity, inclpdiiig%upport for educational reserved television 
chaimels by mapr national education organizations and the cremation of the Joint 
Committee on?%uiatipnal Television t^ lobby the FCC. These ahd other activities 
cuhninated in the FCC*s decision tp reserve for educational purposes channels in 
both UHF and .VHF spectrums for a "nc^n-commercial educational television 
station rtew btoadcasting "entity. In 1953, the first of these, KUHT, licensed to 
the University of Houston, began to broadcast. ^ * , 
\ * Another milestone for non-commercial eddcational broadcasting occurred lit 
,1962 with President Kennedy*s signing of the fijr?t federal legislation providing 
support for educational broadcasting facilities. By providing partial funding for the 
creation and expansion of educational television add radio stations, this act 
significantly increased the number of non-commercial educational television and 
radio stations>From 1^63 to 1967; 161 grants totaling more than $31,971,000 
were awarded. 

. At about the same time, thd U.S. Office of Education supported some 
demonstration projects to look at the viability of ifistructional television libraries. 
One of these \)rojectsSvas later operated under the Indiana' University Foundation 
and, by 1970, was self-suppoi^ting. This library became knqwn as NIT or National 
Instructional Television. In 1973, NIT became part of the Agency fSt instructional 

*Richard Hull, p. 339. in **A Not© on the History Behind ETV,'* at p. 334 in 
Educational Television: The Next nn Years, USOp/HEW.U.S/GPO. 1965. (First published by 
the Institute for Conununication Reseaioh, Stanford tC 1962.) I found this article very helpftil 
and.drew upon It for this, section. ^ 
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Television (AIT), affiliated with the Council of ('hicf State School Otric<*rs of the 
rlinttcd States. Two Dthcr demonstrations were located al the University ol * 
Nebraska (which became the CIreat Plains National Instructional Television Libr^W) 
and In Bostoh (at the. Eastern liducational TV Network). * 1 

The early 1960s iparked a period of rapid growth for non-comincrcial 
educational television both in terms of the number of stations on the air and of the 
num1)ers of hours those stations transmitted programming to serve their local 
«:omnmnities. I^ederal facilities grants and Ford Foundation f inancial support were 
pivotal during this decade. ' * ^ 

Late in 1964 the National Association of Educational Broadcasters, through a 
grant from US^E, convened station representatives and others to consider the 
financial future of non-commercial educational television. The cbnference called for 
a national commission to study the ways and means by which educational television 
could become permanently established in the United States. Douglass Cater and 
President Johnson were interested and so was John W, Gardner, president of tlje 
Camegie Corporation . 

The Carhegie Commission on Fxlucational Television, l^d by James R. Killian, 
Jr., published in January of 1967 its report. Public Television A Program for 
* Action. For. the Commission, educational television had "two components: 
instructional a Ad public^. The Commission dealt with the la Iter,. although it took a 
great amount of testimony on thje former. It called (for further study of 
instructional television and at the same time called for the oreation of what became 
the Corporation for Public Broadcasting, The Public BroadcJisting Act of 1967 
expanded some of the Carnegie Commission's, propolis to include radio, and it 
mandated this federally supported organization to, among other things, facilitate 
the full development of educational radio and television, including its uses in 
instruction. Title III of the. legislation called for an extensive examination of ajl 
instructional media, including television and Yadio^' 

Before^ monies were' appropriated for such a study, HEW initiated a project 
chaired by Sterling McMurrin, dean of the University, of Utah Graduate School, 
which ledrto a snRty-'of all instructional technology, including television and radio. 
Conmiissioned under tKe Johnson Administration, the McMurrin Report was 
presentqLd to the Nixcfh Administratioo. No action was taken on the report*i> 
(^commendation to establish a National Institute of Instructional Technology. 

Public broadcasting conti|iued its growth in the 1970s with the success of 
Sesame 'Street and the creation of PBS and later NPR, and CPB's federal 
^appropriationj though sometimes handicapped by continuing resolution, grew 
sloWykbut steadily from $5 million in 1969 to $35 ntillion in 1972 and 1973, to 
$62 million in 1975 (when the Public Broadcasting Financing Act 1||lthorized a 
federal match of two do^ars for every five dollars of non-federal revenue, subject to 
a Congressionally authorized ceiling Set two years in advance of appropriations). 



The Current System 



Public broadcasting uses two distinct media -television and radio. Although 
some organizations hold both a public television and public radio license, it is easier 
to loOlc separately at the two sets of licensees. 
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^ Public Television 

In public television, there are 253 stations licensed to LS8 lic<^sees loc^ated in 
all SO s^tes except Delaware, Montana and WyomiHg. licensees are traditionally 
divided into four descriptive groupings retlccting the type of organizations holding 
the license: community or independent organizations (50 licenses); university 
licensees (53); state auth^ities (28); and public school systems and municipal 
auttiorities (18). 

Public television licensees within geographic regions have iound it useful to 
work together for common interi^sts, services and prograin sharing, and sometimes 
* for distribution of programming. Perhaps the most well-known regional grouping of 
stations is the Eastern Educational Television Network (ELN), composed 
jMiistorically of most of the stations in the Northeast and mid-Atlantic states. EEN, 
unlike the other regions, has maintained its own interconnection system, apart from 
that operated by PBS. The Central Educational Network (CEN) is composed of 
many .stations in the II states of the Midwest; Jhe Southern Educational 
Communications Association (SEC A) represents many of the stjrtTipns in the 
so\ithern and southwestern states. Finally, the Rocky Mountain Public Broadcasting 
Network and the Western Educational Network complete the regionally based 
collections of stations. The latter two groupings^merged in the summer of 1978 as 
the Pacific Mountain Network. These regionals, as they are called, differ among 
themseives in scope, function and purpose, bu^t they all play important roles in the 
life of public broadcasting. EEN, CEN and SEC A,^ for example, provide significant 
instructional services. \ ^ ^ 

• In fiscal year 1976, the total income of public television was about $361.4 
million. The federal government contributed 27 percent, the largest single 
share, closely followed by state goveroments (24.5%). AmoAg the remaining 
* . sources, local governments and state colleges and universities each supplied 
8.1 percent. 

/ • In 1976, the average public television station broadcast 4,542 rhours of 
programming. 

' • As of |knua>y 1977, publie^ television licensees employed 8,039 people^ 
full-time- . r 

On the national scene, the public television licfipsees belong to the Public 
Broadcasting Serviee, which is at^nce their membership organization and the 
organization which operates the nationwide system of program interconiifction.. 
PBS distributed about 69.3 percent of all hours bro'adcajt 'by public* television 
stations in 1 976.. PBS receives programming from production agertcles andjS|?tionfi 
for distribution. It does not produce programs. In addition, PBS represents the 
stations before Congress, federal agencies and the Corporafion for Public 
Broadcasting. < - * ^ 

Pul^ic Radio , ' _ 

As of March .1 977, .the public radio system cpnsisted of 1 82 licensees, of which 
116 were university licensees, 35 were licensed to conmiunity groUps, 24. were 
licensed. t o localauthorities and sQven to state authorities. . , ^ ^ 
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# In 1975, the latest year for which data are available, an annual average of 
, 6,446 hours wer^ broadcast per station, and 63.5 percent of these programs 

were produced by the Igcal stations. 

• In fispal year J 976, public radio had an income of $50.7 million, with tJie 
federal government providing 32.9 percent, and s^ate colleges and universi^ties 
accounting l|lhr 31.2 percent. Local 'government and membership subscribers, 
accounting for 9.8 percent and 8.4 percent respectively, represent the next 
largest sources of Support. 

m As of January 1977» there were 1,729 full-time employees in all of public 
radio. 

At the national level. National Public Radio is the major national program 
producdbn and interconnection service^^d represents the public radio licensees to 
Congress, federal agencies and the Corporation for Public Broadcasting. 

In fiscal year 197^, NPR distributed 1,935 hours of national programming to 
the public radio stations, a\fou{ half of which was produced by NPR. Unlike P3S, 
NPR produces muclT of its own programming; like PBS, NPR distributes 
progranlmlng produced by^ts member stations and by other production entities. 



' Sources of Data 

: ■ . ^ ■ • ■ ■ > 

To. provide the most complete picture of pufoliobroadcastingiand its relationship to 
education. I have drawn In thl* article upon four major studies which CPB has redbntly 
undertaken. "Public Television Programming by Category: 1976/' cbrtducted by Nathan v 
Ka^an and Kfenneth Wirt for CPB's Office of Communication Research and HEW's \ 
Nawinal Centen for Education Statistics, depicts the programming schedule, on a 
'sampling basis, of about 98 percent of thepubilc television licensees In 1976. 

"The School* TV Utilization Survey/' (SUS), was -also co-funded by CPB and the 
National Center for Education Statistics, donducted by Peter Dirr for CPB's Off ice of 
Educational ActlyUles. the survey covers the school year 1976-77. It is the ffrst national 
survey of televlsldn's use In elementary and secondary education, public and prlviate. The 
SUS random sample flficluded 933 school districts, 1.850 school priViclpals^and 3.700 
classroom teachers. SUS Is a statisticallV valid sample wh|ch. because of the high * 
response^rate. can be e^xtrapolated with oonfldf^ce to natidhal estimates. 

The thir^^and /oUrth nnajor itlidles are CPB's Educational Activities' first Biennial 
Instructional Televlsioo and Radio ServlcescSurveys conductpjjj^li) the fall of 1976. and 
covering academic ye^r 1975 • 76. Ot 168 then-exist ii^g rAililic television licensees. 166 
responded with usable d^ta. as did 146 of the then-existing 185 public radio llcjhees. 

Taken together. *thett four tCirvey|jepresent the matt comprehensive data p9$e or 
Inventory available abountrieVr^ldrwrlp betweenjHiblic broadcasting and education 
l*om the perspective of thdstattoty 4nd> In one case, froth the perspective of , the schools. 
A In the fall of 1978. thV Office of Edydatiopal Activities of CPB updated its biennial 

y Instructional si|rveys for P^^ikr. rtf^loand television licensees. The Office Is also planning 
a comprehensive survey of f university use of TV and radio to be Implemtfnjed 

\n the next two years. , J 

Additional statistical information about public broadcasting was ob^ed from the 
Status Report of Public Broadcoiting, 1977 (advance edition), published d^CPB and the 
National Center for Education Statistics (NCES). * 
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The Dimensions of Public Broadcasting 



\ 

. The grid depicted in figure 1 aids in exatnining such richly diverse systems as 
public radio aijd television and as equally diverse and coiiiple> a system as 
education. 
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• Sourcer^Mary E. Sceiford, Educational Activities Assistant Director^CPB. 
Figure L Analysis of radio and television for education and instruction. 
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The first .dimension of the grid contains the essential components of pubUc 
broadcasting. There are three essential components: programming, physical 
facilities and people. Frog^mming includes the production and dissemination of 
rkdio and television programs and the related print materials that make those 
programs useful to learner and teacher. Physical facilities include the licensee's ^ 
hardware necessary to produce and Uansmit programming and the learner's 
hardware necessary to. receive that programming. People incfude those who design, 
produce and broadcast the programming and those who facilitate the use of the^ 
programming. The successful uiteraction of all three of these components is 
essential for the development and. delivery of educational radio and television 
. services in t)i« United States, 

The second dimension of the grid focuses on the four levels of education to 
.wdiich services are provided. Public broadcastbig has a long history of providing 
educational programming at several levels. Pre-school television programming 
continues to be ^n important paVt of an.e^ucational service as shown by the fact 
that Sesame Street alone accounted for 564 hours -of the average publi?- 
broa'dcaster's schedule in 1976, (elementarjt and secondary) programming 
plays an import^t role for most puWic' television stations, '.accounting for 80 
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' percent ot the daytime programming (8. 30 a m. to 3:30 p.m.) on days when school 
is in sessions increasingly, more public television stations zic providing, college 
courses and developing close relationships with colleges and universities in their 
broadcast ^reas. Prc^essionat, confirming and atkilt education progfamming is also 
receiving increased attention at many public television stations. Although public 
radio has a less extensive record of educational services, the four levels pf education 
^rvices provide a valid framework for examining public radio, 
^ The third dimensilon of the grid displays the geographic level or scope of the 
. .educational i^ervices provided. Local educational services are usually limited to the 
immediate broadcast area of the licensee and usually involve the station and local 
school distj^icts and coMeges. Statewide services usually involve ^ state network and 
might involve a state department of education. Regional services involve a group of 
licensees, states and state departments of education (e.g,, a multi-slate regional 
interconnection service providing mechanisms for previewing, acquiring agd 
distributing instructional programs). National educational services usually involve 
PBS and the local stations and frequently include the distribution and transmission 
bf multiple-use programming (e,g„ The FAectric Company, which is equally suitable 
' for in-school and hom.e viewing). Most , stations have available"^ at least two 
simult^neoiis levels of educational service (PBS nationaj^and their own local), while 
majiy others h^ve state and regional services also available simultaneously with ttieir 
own local service. 



A Look ai the Numbers 



in taking a close look at the current sfatus of public bfoadcastiiig's educational 
services-prograiiimjUffe» facilities and »eoi\le~we find much, more information 
fiyailahj^ on television than on^^dio. Figure 2 shows th^ instructional services of 
146 of 158 television licensees reporting such'ttervices. Figure 3 shows a quite 



different picture for radio. 
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, ; Fig^re 2 Public television and education, 1 9 75- 76 school year. 
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Stations Offering liistructlonat Services - 63 
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Figure 3. Public radio and education, 1975- 76 school year 



Programming 




Availability 

One of the hallmarks of public television has been its programs for pre-school 
children such as Afwfer Rogers' Neighborhood and Sesame Street. This area has 
been the subject of much researph, and some of the impact and usefuUiess of the 
programs is well-documented. Its importance to the system caiffiot be overvalued. 
March 1977 estimates Ij^dm the A.C. Nielsen National Television Index revealed 
that Sesame Street was viewed by 56.1 percent of the television viewing households 
with children under age six, and by 38.7 percent of thewe>ying households with 
children 6-1 1 years old. ' • 

* It is in the equally important area of public and private, elementary and 
secondary education that for the first time hard data can be found on the presence 
of television in the nation's cltosrooms. According to the CPB/NCES Scho'ol TV 
Utilization Survey, fully 71 percent of alt teachers have television programming 
available to them for Instructional purposes, and as many as 75 percent of all 
elementary school teachers have such programming available. Of all teachers in 
middle and junior high schools, 64 percent are estimated to have ITV programming 
avaflable; as dre about 72 percent ojf all teachers In senior high schools. 

From the stations' perspective, *16.6 percent of their programming hours are 
devoted to programming specifically for use In elementary/secondary education. 
JEv^ more significant Is iJie fact that on days when school Is In session, about 80.5 
percent of all time between the. hours of 8:30 a,m. and 3:30 pjn. Is devoted tp 
programming solely for In-school classroom use. 

On the college level, 1 10 licensees provided 522 courses which were used by 
about 1,300 cjollegesand universities In an aggregated count for the year 1975-76. 
Those ^10 licensees estimated an enrollment of .approximately 97,000 students 
taking those courses for college credit that year. • " 

Fot in-servy;e programming during 1975-76, 78,1lcensees reported offering 284 
courses in coi^unctlQp ^tfe l,3i45agenpies-enromntahnQSt 1 121000 teachers for 
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m-service eduoation. In addition, \2$ licensees off efed -post-secondary informal 
programming ot about 879 courses involving 218 other organizations and 
agencies. 

Looking at ra^dio with the same degree ot specificity is ditficuU because ot the 
scarcity of data. Some information can be reported with confidence. For example, 
in 1975, for the first time, information was collected about the types of 
programming provided by public radio stations. Only 2,5 percent of all public radio 
programming was instructional programming ,a small percentage of the more than 
6,400.annuai average broadcast hours per station reported for 1975. In radio, there 
has been no nationally organized and distributed programming for pre-schoolers 
such as Sesame Street, and there is currently no inforrnation systematically 
gathered and available to CPB about pre school radio 5iervices, 

In 1975-76, 20 radio licensees provided programming for use in elementary 
through secondary education. Twelve of those licensees reported that they serve an 
estimated 900,000 students. The remaining eight licensees were not able to estimate 
the numbers of K- 1 2 students they serve. 

At the post-secoi^dary level, 20 public radio licensees reported offering an 
aggregated number of 64 formal courses in 1975-76. Eight of these licensees 
account for slightly more than 73 percent of all the courses offered by public radio 
licensees. The licensees themselves estihiate that approximately 10,700 students 
took college credit courses through their pu)gramming in 1975-76, A total of 132 
colleges and universities offered courses in conjunction with these licensees. 
Moreover, five licensees offered nine courses deigned for the in-service education 
of teachers, and 41 licensees reported offering aNlotal of 131 informal courses for 
adults during the same year. It is interesting to note that school board licensees 
provided the m(^st instructional programming, fouowed by university licensees, 
then state and comnmnity licensees in that order, \. V ^ 

Public radio had no nationally distributed inti^rcotinected sbties adapted for 
in-school, elementary and secondary use during 1975^and\976, 

Production and Distribution \ 

We know a great deal about instructional television production. Fifty-two 
licensees in 1976 produced programming designed specificallyXfor K-12 use. The 
major ITV production sources for 1976, according to the stationVwhich responded 
to ihe Katzman survey, were : ' , \ 



Lx>cal station for its own use \ , 18^ 

, .^"^ Other public television orjgamzatlons \ 26 \ 

Major public television producers ^\ 9 ^ 

Consortia productions \ ^1 . 

Independent producers V 23 

Children*s Television Workshop ^ 7 



A similar Content Survey was completed in. 1974, and some comparisons'with 
the 1976 survey are illuminating. The percentage for local production of ITV 
continue to drop, ^ while consortfum production coritinues to groW, as do 
independent ^Productions. * 

Because of our School TV Utilization Survey, comparisons can be made 
.betWeeti what the stations are transmuting and what the teachers are actually using. 



18 EDUCATIONAL TEUECOMMUNICATIONS 



In 1 976, the programs most broadcast included : * , 

Reading and writing 16 .4% 

Literature aAd humanities 10 5 

Science ^^-^ 

Music, art, theatre '0.0 

Social science ^ -^ 

Health, physical education, safety % ^-^ 

The School TV Survey eflimated that programming in language arts, ^^cluding 
reading, is used by an estimated 337,000jeachers; social science t)rogramming is 
used by an estimated 328,000 teachers; science programming by an estimated 
264,000 teachers; reading by 255,000 teachers, math by 151,000 and careei^ 
programming by an estimated 9 1 ,000 teachers. 

Elementary /secondary ITV programming is useful at several grade levels. The 
1976 Content Survey permitted respondents to identify one, two or three grade 
levels for each ITV program. Asked to identify the tatget audiences, by grade level, 
for.lTV programming, the instructional programming station staffs responded: 

Kindergarten: 18.4% 4th grade: 36.9% 

1st grade: 25.8 5(h grade: 32.8/ 

2nd grade: 31.9 6th grade: 29.2 

3rdgrade: \3\A 7thgrade: 16.4.** 

• The percentages of ITV programming taper off from the 7th grade through the 
12th grade. Only 7.3 percent of aU ITV programming is designed for 12th grade; 
student use. 

Similar multiple level use may be at worH for adult instructional programmmg, 
and the Content Survey reports that 3 percent of instructional programming is 
designed for junior or community coUeges. About 5 percent is designed (ai college 
study, including upjper division. About 6.7 percent is designed for adult educational 

purposes. * • . . f , 

In recent years, ihstructional television has labored under many talse 

' assumptions ^nd stereotypes. One that is widely known deals with the format 
which supposedly typifies ITV programming-the "talking head." Without debating 
the merits of the "talking ftead," (many people consid6r Jacob Bronowsky s The 
Ascent gf Man a glorined talking head), the 1976 Content Survey reported that 34 
percent of aU ITV program formatting included drsfmatizatton; only 30 percent- 
included "lectures.".; 28 petceAt wis demonstration /1 5 percent was documentary; 

- H* percent involved symbols; followed by animaftion, discussion, actually, and 
interview to^hat order. (Hw^ percentages tptal jhore than ICQ percent^ beeause 
responses we^e permitted in up to two>categories for each program.)- 

In 1976; 86.4 percent of aU ITV programs /brpadcast were produced in color. 
Although this is a Xo^Hw percentage than for public televis^programming (94%), 

.,at represems a dramatic increase. A? recently is 1972, only-2j^ percent of the ITV 

^Ptorcentagej refjpr to proportions of ITV brqfi4past hours. 

♦♦Since i^ost ptogniins ai© targeted for more/than one grade te^^^ 

exceed 100%.' « 
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programs broadcast wQre in color. Tlie School TV Survey results, however, show 
that color TV sets are available only to about one in every tour teachers who have a 
set- **Colori/ation" in the schools has notlkept pace with the increase of color 
programming. 

Finally, closely related to progranuning and its use m a lijrmal educational 
setting is the availability of printed material to assist teachers in its use. One 
hundred and eigliteon licensees distribute curriculum materials for elementary /sec- 
ondary programming, and 83 percent of all ITV programs are accompanied by such 
printed material, ( PB's Office of Educational Activities estimates that 1,064,000 
teachers have access to guides distributed in their school buildings, and an estimated 
522,000 teachers have individual copies. Teacher materials, and in a few cases 
student materials, are available from licensees and from such agervcies a3 state 
departments of education and school districts* Perhaps reflecting the source of 
funding for the programming used for in!^ructional purposes, or the statutory 
"authority of^the licer^e, guides are available with about equal frequency freelof 
charge, or included in a regular service charge of the licensee, or for an additional 
user charge, ^ I 

Physical Facilities — Transmission & Reception Systems 

Sources that provide ITV programming to the licensees are ahnost as diverse as - 
the sources of production. In 1976, the major distributors were: 

• ^ AiT/NlT . . ' 21,6% 

Local stations 17.7 

Regional and slate net workd .16.1 

^ PBS . . 10.1 

Great Plains National Instructional 6,0 

Television Library 

Miscellaneous sources 28,5 

Of special note is the increase since 1974 of PBS-distributed programming in ITV 
schedules, PBS has scheduled daytime repeats of fligh quality evening jSrogramming 
that can bc^^dapted for instructional purposes. Recognizing the importance of this * 
service, licensees offer these programs*in cooperation with their local educators. 

Our School TV Survey asked teachers who *use -instructional television 
programming tp list what best describes the method- (or methods) by which 
television is*avaitable in their classrooms. Table I shows the results. To better 
understand what sources of ITV programming were available, we studied the 
respondents by educational level Xsee table 2). 

Analysis of some selectecl variables begins to provide insight about the relative 
-importance _ of geographic region, school level and training .to the use and. . 
availability of ITV programming. For example, we found that Instructional 
Television Fixed Service (ITFS), closed circuit, cable television and commerciar 
television are about equally available in all fo\ir geographic regions. However, region 
"nnd source of availability seem to be associated in the case of public television and 
videotape and film (see table 3), We also looked at the avatTability of videotape 
equipment in the four regions and found that videotape equipment was available to 
^ almost two out of three teachers in the northeast and north central regions and to 
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Tabit 1. Which Bm DM^rlbM th« M«|hodU) by 
Which IIV It Avallfblf! In Your Clatiroom 



Public TV 
Videotape/Film 
Commercial TV 
Cable TV 

" Closed Circult/MATV 
ITFS 



58% 
37 
26 
15 
12 
3 • 



Tabit ^. Effact of School L#val on Sourca of ITV Prooramming. 





Elementary Middle/Jn Hi • Senior High 


Source - 


School^ Schools ' 


Schools 


Public TV 


69% 54% 


.39% 


Videotape/Fllm 


; 18 47 4. 


71 


Closed Circuit 


8 21 * 


17 


Tabia 3. Effactt of Ragion on Sourca of Availability. 


Source 


Totai Northeast North-central South 


West 


Public TV 


58% 63% 50% 54% 


61% 


Videotape/Film 


30 41 47 24 


30 



two out of five teachers in the south and western regions. The findings show no 
other major differences amont the regions in any of these variables. 

Next we looked at the availabUity of sets to teachers. We estimate sets are 
avaUable to 1.5 million teachers or 65 percent of all teachers in public and /private 
elementary and secondary schools; 66 percent of the avaUable sets are 
black-and-white and 34 percent are color. In contrast, about 77 percent of all 
American homes have color television sets. In elementary schools, there is oii the 
average one TV set for every five classrooms In middle and junior high schools, the 
' average is one set for every' 13 classrooms, and in senior high schools, one SfLfor 
every 1J2 classrooms. About 1 .6 million teachers Jiave ITV programming avaUaWe to 
them from whatever source, and we estimate that 100,000 teachprs within, that 
category do not have a set available. . 

Knowing that Having a set available may mean many different things, we asked 
" some detaijted questions about where and how that set was used, and we permhted 
multiple answers friJm teachers: 440,000 teachers are estimated td'have a television 
set in their classrooms, about one million teachers have b set brought into their 
classrooms when they need it, and about 300,000 teachers move^/ichool chUdren 
from their classrooms to another setting to view the television programming. 
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In this area, too, there is only Hmited data available' about the instructional 
aspects of public radio, except for CPBs 1976 Biennial Survey of Public Radio's 
Instructional Services' We do know, however, that 16 stations rely exclusively on 
their broadcast channel for distributing instructional elementary/secondary 
programming, that oneT)fovides an additional tape/cassette distribution service, and 
one station uses cable fpr "distributing audio programming. During the time covered 
by the survey, no station reported using SO A* to deliver elementary /secondary 
prograrimiing. In spring 1977, .Nev^rk's Public Radio experimented successfully, 
with SCA ift'cpmbipation with the broadcast channel for in school programming 
and plan^ to .continue serving the Newark public schools through SCA and other 
mesfns. ' ' • ' 

CPB has no data at present about the use ofSlidio/sound in schgols or about 
-equipment availability. / . ^ ^ - . 



People . • ... 

The last element of t)ie instructional television and radio grid "(figure I, page 
14) focuses on the personnel available an>ong the licensees and some of the services 
they provide, and also on the peopfe from educational Institutions .who avail 
themselves of these services^ and how the groups relate, toeach other. 

• * *■ . " ' 

* At the Licensees • . • *. 

^ Of the 129 licensees -that * provide an elementary/secd^ndary type of 
instructional television service, 98 percent involve non-station personnel in deciding 
which ITV programs to broadcast, ^nd 92 percent also involve them in decisions 
about when to schedule ITV programs. Only 2.3 percent of the licensees rely solely 
oh their Own staffs to make programming decisions, attd only 7.8 percent to make 
scheduling decisions. Typically, ITV services have advisory committees composed 
of teachers, cyrriculum specialists, administrators an^ state or school district 
personnel, among others. Often each school district for which the station provides 
an ITV service is represented. The stations serve, on the average, 32 school districts. 

In addition, 112 licensees .proWde utilization services to teachers and other 
school personnetto assist them fn maximizing the usefulness of the progfamming. 
In 41 percent of these cases, the licensee staff provides utiliz^ftfofl services directly ; 
in 25 percent of the cases^ siich services are provided indirectly through otljer 
agencies. Assigned licensee and other agency staffs work jointly to provide these 
SJ^rvices in the rest of the cases. - " . ^ 

Another service to people provided by licensees is that of technical support: 
seven out of^every 10 licensees which provide an ITV service also provide technical 
'consultation aboutithe reception equipment, and one out of six of these licensees 
provides technical, services to maintain the reception equipment in good shape. * 

It is clear thai for the public television licensees, programming .distribution 
involves a heavy commitment* by' them to, serve the people who use the 
programming and to work directly with them in many ways. - 



^Subsidiary Canier Authorization. 
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I'or /radio, a similar pattern of provj-diiig services to the usei and the 
commit^ent to user determination of progranuning is equally appiyrent. Of the 20 
licensees providing a programming service to elementary and secondary education, 
12 also provide utilization services and technical c6nsultation; Tout provide 
technical lualiUenance services. All 20 involve non-licensee stalT educators in 
• programming and scheduling decisions . Uuougli mechanisms similar to those 
eitiployed by the television licensees. 

Briefly then, instructional services are more frequently provided by television 
'licensees than by radio licensees. K-12 instructional services are provided by 14 
percent of iHe radio stations, but 83 percent of the PTV licensees. In the case ol 
post-secondary services the proportions are 37 and 87 percent respectively. It we 
look only at those licensees which provide some K-1 2 services, the magnitude of the 
differences- between radio and television is not as great but remains substantial in 
the areas of lull-time instructional staff (20% in radio compared with 53% i 
television) and utilization services (65% in radio and 87% in television)- 



. . At the Schools •/ * 

Certainly, the most significant research work done by CPB was the 1977 
School TV Utilization Study (SUS), which provides quantities of data and, for the 
first time, a nationwide perspective about the nature and extent of television's use 
in elementary through secondary education. CPB is already exploring a similar 
undertaking in higher education, but discussion here is liniiT«d to the SUS 
information. \, , 

Su|)erintendents, principals and teachers were asked to identity the nature ot 
their contacts with public television stations. Aliyost 75 percent of the 
superintendents had some contact with the station, slightly less than 62 percent ot 
the principals also reported some contact, b^ut only 27 percent of the teachers 
indicated contact with the station. Off course, percentages do^not tell the full story, 
for more than 430,000 teachers are included within that 27 percent. Quite 
obviously, those contacts that require the physical presence of station personjiel 
might be reflected in higher percentages among administrators, superintendents and 
principals, who are far fewer in total number than teachers, -and easier to identify 
and contact. Muclj yvork remains to be done to gain a clearer understanding of the 
role bf superintendents and principals in passing along information from fitations to 

teachers: - . u e 

Certainly "contacts" between stations and educators are important but, tor 
most people, the bottom line of any utUizatioq study is how maijy teachers apd 
students Use ITV in their classrooms. Until last year, there was no reliable 
nationwifle data available to answer, that question. And when the SUS results were 
reported, they^stonished many. According to estimates from this Utilization 
Survey, more than 1 .6 mUlion teachers, or about 72% of all the teachers in 
elementary and secondary education, had instructional television, programming 
available to them in the school yeaj 1976.77. Of that num'ber, 945,000 teachers 
were estimated to have used television for instructional purposes that year and 
727 000 teachers were estimated to have regularly used television in their 
classrooms during 1976-77. Regular use of ITV was deRned in the survey question 
as use of approximately 75 percent of aU the lessons in^t least Otie series; 32 
percent, of the nation's teachers used ITV regularly in 1976-77. Furthermore, 58 
. percent of thpse regular -users indicated.that they used two or more series. 
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liven more significant, 64 percent (945,000 teachers) of all teachers whoiiitd 
both programming and television sct3 qvaibbl^ used televi!}i^n for instructional 
purposes during 1976-77, Moreover, it is est imatejd .that an additional 330,000 
teachers used ITV, but not during that yeai. Only 309,000 toaclicrs. with 
programming available have never used H y. 

Teachers were also asked to name the series tliey used and to give yiore 
information al)out the nature and the extent of tliat iise. Based on their responses/ 
we now estimate that 651,000 oY the 727,000 estimated regular users^could 
identity the series and provide such additional information, llie utilisation survey 

^ asked those' teachers wlio use programming legularly to indicate numbei of 
students with \yhom they used each series. 

Their responses did not provide an \indupUcated count of students^ siiice the 
same student watch two^or more series with one teachet* ,Tq estunate an. 

unduplicated cOTW%w6 first made some assumptions: a) thafl the 727,000 teachers 
who use ITV ridfcufarly use it with their entire alass whicli we had found to be frue 
in most cases 'ahd b) that the national pupil/teacher ratio ir20^:l . We then were 
able to estimate* the rfUrnber of students who watch ITV regularly to be about 
14,900,b00, Bepause this estimate is ^o important, we developed an alternative 
means of estimating m undi^plica'ted count of students. We conducted a pai^Uel 
study that used a sub-sample of ,375 public schools to reach students directly. That 

' study (funded partly i)y the Agency for Instructional TeJevMbn; CPE and NCES) 
found that about 35.2 percent of all the students viewed ITViat least once during 
the preceding four-week' period, TTiis figure converts to approximately 15,400,000 
students^}.' which falls within 2.9 percent of the estimate derived |rom tjxc main 
teacljer sutvey^^ ' 

The actual student count is a fair indication of the use of programming in the 
schools, but professiot)als m^ed to know, mote about the tiature.'^pd the extent of 

yth^t use, and about the attitudes of tl\e Supejintendpnts, princii*als and teachers 
rb<|PonsibIe for using the^programming, Sc^^e asked all respondents (whether>or not 
the^^d prograrmning available) -superintendents, pliticipals and teachers- a series! 
of quc^ions .to provide an overall picture^ of current attitudes fowardSlelevision's 
instructional uses. When, respondents were asked to ,^rt^X)r .disagre^witb, mi^ 
statemem$jt!^ble 4), nxost exhibited positive attitudes towards using television for 

kistru|ctiottil purpps^. Distvibiilion of the resfionses was similar for superinten- 
dents, principals teachers. It can b(^ concluded that using television for 
instructiojial purpo^ is favorably regarded by a rqajority^of teachers^i^prjricipals'^ 
and siiiperintef^dents,whae about 4Q percent of the groups iiave. yet to make li^ 
their mind^. » ^ 

All those surveyed were asked to respond to a list of t2 potential iisqs of ITV^ 
by rating each as important, Unimportant. or neither. Again th^re was remarkable 
agreement among the three typ6s of resppndents/Table 5, which shows the^ 

'response from teachers, reveals that they cleariy saw ITV as ^rtjmportant means to ' 
extend the range of experiences available to students, to present subject matter 
where there is not a'speciaWeacher avjailable (in music or a\foreign language, f^or. 
example), and to permit individualization of mStruction. t| is interesting that ^ 
jfercent saw telijvision as inlportant (o indiVidualizit^g Instruction, although itlost 

Steachers do not use television to permit individualization. Preliminary data abou^ 
characteristic viewing arrangements for television's use in classrooms indicate that 
the entire class view$ programs together in Almost 63 to 69 percent of the 
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Table 4. Attitudes of Teachtrt Towards tha Usa of ITV. 



1) ITV shows great possibilities for stimulating 
teacher creativity. 

2) Teachers, when using instructional television, 
lose sonrje of their importance in the classroom 
setting* 

3) The personal relationship between student and 
^acher is lost* when instructional television is 
u^ed. Aw 

4) The developmenVof more instructional jjele- j 
vision programs is\ waste of time. 

5) Teachers don't nriake^H^ugh use of instructional 
television, ' . 

6) The use of instructional television makes any 
subject matter more interesting. 

7) Instructional television inspires students to 
greater curiosity and learning. 

8) Instructional television is all right but I feel It 
has been over emphasized. 

9) Children watch enough television at home; they 
don't need to watch more in school. 



Agree 
1 *07.000 


Disagree 
155,000 


Neither 
913,000 


182,000 


1,436,000, 


657,000 


283.000 


1,234,000 


757, OOQ 


55,000 * 


1 ,7do,U0U 




1,119,000 


lo4,0UU 


QQ1 nnn 


1,146,000 


246,000 


. 883,000 


1,091,000 


128,000 


1,056,000 


277,000 


• 867,000 


1,131,000 


226,000 


1,173,000 


876,000 



Table 5. Taachar RatinQS of tha Importance of Various ITV Uaas. 
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important 


Unimportarit 


Neititer 


1) 


To extend the rartge of exp^eriences available 
to students. 


1,723,000 


47,000 


505,000 


2) 


To present new mate/'ials.. 


1,694.000 . 


98,000 


482,000 


3) To provide different approaches for pre- 


1,870,000 


43,000 


363,000 




senting material. 








4) 


To reinforce material taught in other lessons. , 


. 1,797,000 


80,000 


398,000 


5) 


To bring n^w resources and/or persons^into 
theclassropm. ) 


1,833,000 


79,000. 


362,000 


6) 


To motivd'te students' Interest in a subject. 


,1,749,000 


85,000 


442,000 ^ 




To lighten the teaching load. . 


539,000 


898,000 


837,000 


8) 


To allow ftie teacher to -observe the students. 


778.000 


649,000 


847,000 


9) 


To allow teacher and/or students a brief 


542,000 


961,000 


771,000 




time to reldXv^ 






••If 


10) 


To permrt Individualization of instruction. 


1,010,000 


403,000 * 


862,000 


11) 


To present subject matter where there Is not 
a special teacher {e.g. music, foreign language). 


1,226,000 


335,000 * 


713,000 \ 


12) 


To serve asja suitable teaching alternative in 


776,000 


' 707,000 


793,000 


emergency situations (e.g. school closings, long- 
term teacher absences.) • ♦ 


« 

V 


* 


, -» 
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elementary, middle and high school viewing situations. In 32 percent ol the 
elementary schools involved, more than one class views at a time. Only in 3 petcent 
of the cases are children assigned individual television viewing in elementary 
schools*. Ttiere Is slightly more individual viewing in junior and seniot high schools. 
Television is then by-and-large used tor group viewing in elementary schools, 
where the set is brought into tlm classroom for tfrt largest number of teachers, and 
in junior \ind senior higli schools, where the class is more comnioftly moved to a 
central location. 

Wlien teachers were asked to identify types of students for which they felt ITV 
is most useful, they overwhehningly indicated that it was equally useful for all 
types of students below average, average and ^bove average. The teachers also 
indicated that most who use ITV programs spend time preparing their classes for 
and/or following up on those programs, witli most spending more time after 
viewing than before. 

Tlie survey also looked at the training the three groups had received. Eighteen 
percent of the teachers had received some training in the use of television for 
instruction, while 28 percent of the principals and 31 percent of the 
superintendents reported such training. We are in the process now of determining to 
what pxtent training is related to ITV availability and use. (For example, the survey 
indicated that 86 percent ofthe teachers who have been trained in theus^ of ITV 
-report that ITV pro^amming is available to them, while only 69 [JCrcent of those 
without training reported its availability.) Teachers with training tended to be more 
positive and- less neutral in their attitudes towards televisions' use for Instructional 
purposes and the same can be said about principals. At this point, we know training 
is an important factor and we hope to learn more from further analytes. The survey 
clearly shows that most of the teachers, including most of those using ITV, havfe 
not received training, and that .most of the principals and siijperintendents also lack 
training in tise of ITV. There is a big job to be done in assisting teachers and 
administrator to make better use of television for in^ructional purposes. 



. Conclusion 

Although broadcast and nonbroadcast radio and television have been used in 
^jeducation for many years, and individual applications have been well-documei\ted, 
until recently national data had not been gathered- systematically. Recent Efforts of 
CPB's educational activities office have made a good beginning. | 

* The available data reveals that instructional television has become a lore- 
integral part of elementary and secondary education than many would^have 
thought. At the postsecondary level, television has often been used to provide 
^educational services to adult learners Jtiationwide. At each level, successful use has 
involved a close working relationship between personnel from public television and 
education. * ' 

Public radio's impact on education is harder to assess, given the relative scarcity 
of data. If one can judge the future based on the enthusiasm of a few of the current 
laborers;' in the field and from the recent decision of National Public Radio to 
establish an educational services function^ it would seem that public radio's 
application to education will soon experience a period of qew growth and vigor, \ 
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Foi' toA long, the application of telecommunications to education lius been 
overstated by some of its more vocal proiH)nents and under appreciated by its moie 
zealous critics. New applications of telecommunications to education arc being 
implemented cimstantly. Some will succeed, others will tail. All should be carefully 
monitored and evaluated, and the results shared widely. 

Many of us in the field believe and the Carnegie Commission on the l uture of 
Public ermdcasting confirmed that telecommunications is i)n the threshold of 
more significant service to the educational future of the nation. 11ie,730 or so 
people who labor full-time for public broadcasting in education are eager to work 
with otliers who share that convictign. ' • . 



Douglas F. Bodwell is director of the Office of Educational Activities 
,qt the Corporation for Ihiblic Broadcasting. He has served the. American 
' Council dn Education as assistant director of the Academic Administration 
Internship I'rogram and as staff associate for the Office of ^cademic 
Affairs, and was assistant to the president ofiEisk University. In his current 
position, fkydwell is responsible for guiding the growth oj CPB s 
^instructional services at the pre-school. elementary I secondary and 
post secondary levels. A member of the District of Columbia Bar. he 
received the J.D. from Georgetown University and the A.B. frojn 
Colu^Olu. **■ 



Bert Cowlan comments: 

Since the author has confined himself to formal instructional programs, I am lef t 
without the opportunity to say anything Mencken-esque abput the increasing use of 
public television as a vehicle for Britain's best or as an advertising medium tor mul- 
tinationals-oil or other. Nor do I wish to enter info the old argument about which 
was the oldest station in the United States; thb claimants to the title have been 
known to dtel harshly (at^NAEB meetings and other such academic enclaves) with 
authors who take the wrong view. Any view is apt ft be wrong. 

I can offer one comment from personal experience. Mr. Bodwell refers to the 
Public Broadcasting Act of 1967. That Act was originally proposed as the Public 
Television Act of 1967, and it was not -by accident (indeed, by the dint of much 
hard work, a Ford Foundation grant, a few conferences and some old-fashioned 
lobbying -though it was not referred to as that) that the name was changed to 
^ Broadcasting.Snd, for the^irst time, federal money (one out of ten million dollars) 
■ was allocated for educational radio.' Since I and some good friends and colleagues 
devoted a year of oyr lives to this effort, the opportunity to mention it here is 
irresistible. , ' 
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Revelling to ttie Meiickeii-iiu)de» I iiuisl conless I do not uiideisMaiid llif 
analytical riamowoik the tliiee dimensional giid system • used by liodwell. 1 an'i ^ 
sure there are people to whom it will l)e a tieasuie tiove of substance, but to me ' 
il seems a bit oi overkill to develop a mutiix that says that progiaius, physical 
facilities ai\d people are essential to produce propei programs. ^ 

I would also clialleiige the implication that public radio has a less extensive 
recoid of educational services than public teJevisio'ii. As one why entered this bus- 
iness of educatioii/coinmunications and technology via WNYIM'M about toity 
years ago, I think the facts might bear me out . I would like to see some; tl\ose 
* given in this chapter do not have a reference point . How many stations responded - 
out of those queried? Tire author says there is little data available on public radio. 

lire ''success" olWoamt' Strvvt is taken a little too bliihely lor this com- 
mentator s taste. I won't embark upon the argument ; it is well-kjiown that there 
are some other views. 

• ^ Tlie point about 'Volorization in the schools** not haviirg kept pace with color 
nrogramining makes me wonder. Is it P5)ssibk tliat teachers do not view this issue 
wflh the sam^^ihc of necessity and urgency as do public television adiniiiistra- 
for$?(!PB s (o7 perhaps PBS s) insk^tence on certain technical standards (and NPR's 
^reach towards octaphonic sound) has always puzzled me. In this, as in paji^ other 

areils/technology is clearly in the saddle; the public has yet to buck^ 
e ' Tliat CPB lias no data at present about the use of audio communications in 
schools or about equipment availability borders on total irresponsibility, in my 
view, especially considering the comparative costs for programming mdio vs. video 
and the recent Schramm findings to the effect that it does not seem/to matter 
which media you Use for education, it is /irnv you use the media. {)ne miglit expect 
the glanior of television to bedazzle 4he public; it seems that thosyin public broad- 
existing ought not to be so susceptible, (Or, perhaps we need a new ''Corporation 
for £*f/w<Y7//(>Aw/ Broadcasting''?) 

BodwelPs survey iilterpretations and mine miglit differ. He finds teachers 
strongly in favor of ITV, but if one adds up the "disagree" and ^'neither" colunms 
in table 4, a . different picture emerges, Wliat does "neither'* mean in the context 
of these questions? * * 

Bodwell's point tlwt ''there is a big job io be Uone in assisting teachers and 
administrators to make better use of televisiort for instructional purposes'* is well 
taken and stron^y eiidorsed, ^ -B.C 



r 



♦Indeed, I remember an episode ^hat otcurred during the first Alaskan sateUite educa- 
tional broadcast! The engineers were talking of signal strengths and color tones in thclnaster 
control room, l-rom a small village north of the Arctic Circle came the plea: "Help. This thing 
isn't working.'" I'rom engineering central in far ©ff I-airbanks: "Go away» Alakaket» we're 
busy." I was onlJ^^ visitor but fired two technicians on the spot -mentally, not, regrettably, 
in fact. . \^ ^ 
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Instructional Television 
Fixed Service: A Most 
Valuable Educational Resource 



John A. Curtis 
Center for Excellence, Inc. 



In 1961, the Federal Comniuincations Coininission (FCC) issued the l^lainedge 
Schtwl System (Plainedge» L.I.» New York) an experimental license to initiate what 
is beHeved to be fhe FCC's first authorization to use television circuits in the then 
relatively uncrowded 2000-megacycle frequency range to distribute structured, 
curricula-integrated progVamnnng.^ ^ 

Plainedge's pioneering not only helped to stimulate the subsequent appropriate 
Congressional and FCC actions, but also caused FCC Commissioner Robert E. Lee» 
long the Commission's most knowledgeablp educational TV exponent, to say, after 
viewing the Plainedge installation in 1963, *it may well be that Plainedge, New 
York, will be to education what Ki^y Hawk, North Carolina, was to the aircraft 
industry.*'^ 

In May of 1962, the U.S. Conferess, recognizing the educational potential of 
television, amended its Communications Act of 1934. Tliis amendment provides 
for "Grants for Educational Television Broadcasting Facilities" (PL 87-447, 87th 
Congress). 

The FCC, itself a Congressionally mandated and monitored regulatory body, 
constructively reacted to this Congressional a;;tioh by setting aside, in July 1963, 
the 2500-2690 megahertz band to provide 31 six -megahertz channels-on a non- 
exclusive basis-for the then-new Instructional Television Fixed Services (ITFS)* 

When recognition of the educational significance of ITFS became moife wide- 
spread and when solid-state equipm^ht became av^lable, the usefulness of the ITFS 
spectrum became increasingly significant. Soon commercial, as well as educational 
non-profit s^rvices^ began to petition the, FCC for use of ITFS channels. 

After holding hearings, the FCC, in June 1971, reduceji from 31 to 28 the 
number of ITFS sbt -megahertz channels, but ordered that the 28 channels be 
exclusively for use in America's noni>fofit educational processes. The FCC further 
established operating rules and authorities to make the spectrum easy for educators 
to provide effective, low-cost distribution for most tyf)es of educational expertise 
and materials. Current FCC ITFS regulations, for instance, permit the distribution 
of audio-video (TV) programs and hard-copy materials^ as well as relay networking. 
.Their operating flexibility even makes possible, on an experimental licensing basis, 
the use of education's most effective teaching methodology-direct two-way 

30 
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l igu/e f. What educational ser.vices today extensively use ITl 'S ciiatmds as 
basic comppnents of theip educational processes* 

auaio/Video contact between the instructor and the Student. Today, therefore, 
for t/e first time in history, an instructor, is able to I) teach students m one or more 
getJrapliically remote, classrooms on^ the basis of direct facc-to-face relationships; 
2y5eliver "written" materials to remote locati^s from a central point; and 3) has 
iw-cost digital circuits available to ac/ess. control and distribute remote computa- 
tional power and data bank information.- ' , . , 
• Without question, the IVTI H^CC decision and its associated operating rules 
rank in educational importance and potential with the Und-tlrarit College Acts of 
1862 and 1890. the post-W(|^rld War II G.I. Bill, and with the social Rights legisla- 
tion and court decisions of the 1960s and 1970s. . 

America's educators have been given the means to break the shacktes oi both 
time and geography -restrictions whidi have heretofore not only limited access 
to America's two-way educational processes, but which have also restricted the net 
productivity of its pracftcing instructor to the student body of a single classroom or 

lecture hall. ^ - , * ^'.''a 

During 1975-76. the Center l*r Excellence. Inc. (CenTeX)** conducted ^ sur- 
vey called Project TIMES TelecsMrtmunications in Medical and -Educatioltal Ser- 
vices among a natioital sample of 63 lTFSi)pCrations. As a group, thes^operations 
represented a national statistical matrix of the then existing 90-odd ITtS system 
operators. 

^ During 1977-78. CenTeX researchers followed up with face-to-face, system- 
operations inspections of 23 of the 63 school, college and university ITFS opera- 
tions included in the original survey. This national matrix was used to determine 
where and how ITFS was bci«g used, and where and why it had gained or lost edu- 
cational significance during the two years since the 1975-76 survey.^ < * 

The restudv?round that ITFS systems are makiiT^^major contributions to four 
major areas >iiMmerica's educational processes and in>e beginning to make major 
contributions in two others. These six areas are: 1) public schools. 2) P"vate 
schools. 3) graduate schools, 4) medical schools. 5) social services, and 6) rural 
educational and medical services (see figure I). Survey findings regarding each of 
the six areas will be summarized. . . , 



♦Many of the graphs in this paper wexe developed by Alan R. Blatecky. Director. Telccom- 
iliunicatteAs Operations; .CenTeX. 
♦♦An IRS-recognlzed. non-profit. Virginia-chartered, edueational/medical/social services research 
Ad resource development corporation centered In Williamsburg. Virginia. • 
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I-lTFS'in Public School 

V. 

.( cn FeX riestudied 1 1 puljirC*school ITI S systems of the total of 26 surveyed 
two years earlier. Ilic lestudied school systems are in Newburgh Jnd I icdonia, 
New Yiitrk: Altmina, Pennsylvania; Uirmi-ngham and Jetieison County, Alabama 
(one system eaelr): Bioward Coun(y, IMorida; Rictiardson County, Texas; U)ng 
Beacli, Anaheini, and I-resno, Califoinia; and IVlilwaukee, Wisconsin. The major 
findings^^t the icstudy piograni toi tliissectoi of 111 S useisare as follows: 

1) All but one of the I I opciatioiis studied have been functioning foi^cigly-- 
• r more yeais sortie for as many as 1 3 years. 

2) As a group, the operators expanded their ^stenis by 12.1 percent iluriiig 
l^m. This compares with an expansion of 12.3 }>crcciit projected by the 
original Ceii IcX study. 

3) One of the 1 1 restudied operations is-for all practical purposes-off the 
air. This represents an attrition rate of 6,06 percent; a 6 percent rate 
Iiad been projected by the original study. (ITiis off-tli^-air system is 
scheduled to go back on the air,) 

4) On the other hand, the restudied school H I S stations expanded their 
channel capacity by 12.1 percent during 1977. As a group, therefore, 
they had a net growth of ^S, 5 percent. 

5) ' This net growth' was financed by ^/m/ federal sources on the basis of (he 

usefulness of the services delivered to the school children of the sy«jtciiis' 
constituencies. This 5,5 percent growth rate Joes not include new ITFS 
school-installations by new-loTTFS school managements. (Tliese are 
discussed later.) 

6) As a groiH), the I I restudied school opeiators plan a 24.24 percent expan- 
sion during the next two-yeaj period. 

7) 1 he school managements believe 11 I*S enables tliem to provide educa> 
; tioimj^r vices which could not otherwise bcMiiade available to tlieir stu- 
dent ll)die^r Their thinking in this regard is sp(;cific and may be summar- 
ized as follows: • * 

• ITFS can provide the mtdti<hannel services which school telecommunh 
cations systems need. Three of the II school niaii^gements had access to public 
broadcasting channels at the time they did their initial studies on the feasibility of 
. ITFS mid made the decision to use it. All three gave these reasons fpr their need to 
switch frotH^)ne television methodology to the other: 

1) . To ^rve simultaneously more than one level^of an educational system 

requires the use of more than <'>ne or two channels. Limited clvanncl capac- 
. ity creates intolerable restrictions on program diversity and also makes 
; for cfitical scheduling problems. (/*V>wr-channel systems appear to provide ^ 
; adequate capacity except for operations involving multi-service, consortia- 
type operations^ 

2) Kveii the same educational levels have different materials and scheduling 
: requirements at different school locations operating under different 
; teacher requirements. 

3) Only a multiple-channel, school-operated system can be made into an in- 
tegral and basically important part of the school educational and 
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administrative puKesses. (ril-S operating rules and its low-power 
taiuironiciUs cmiibiiic to make it c^i^^y loi school Systeuis to opciate 1 1 I S 
systems.) 

• /77;s- mpplements teacher capabilities. Tlic idea that television leplaces the 
tcadiei is a myth. lll-S service does, however, enable the teacher to do a better job. 
l-ew teachers can possibly teach all the things they must teach eciually wdl. l oi ex^ 
ample with writing skills, ii teachci may have diflicuhy denionstiatmg the correct 
lorni of a letter but, via ITl'S, the proper graphic presentation can be ettecUvely 
dernonstrate'd. 

• /77-.S- adds teaching semces and expertise as, required. Consider the slow 
learnei in a normal cUssroom. No teacher can turn h^r or his back on the teachmg 
needs ol 20 or moic pupils to give the special attention needed by the "excep- 
tional- child. With ITl-S. the slow learner can be provided with suitplemeiitary in- 
struction and (by using a headset) this instruction can take place in the pupil's 
regulai classroom duril5g..4lie regular class hours. In this way, for instance 
ITFS can deliver special reading or math instruction, tailored to meet individual 
pupil -requirements, to the below-grade-level student without embarrassing the 

^"'"rhis same methodology can also be used to provide challenging special pro- 
grams for the gifted and high-achiever who linislies lessons faster than the average 

''"'"i m S can he an effective communications as well as teaching ^edium. 
ScluH)! administrations caii use ITI-S systems as coiinnunications liiikstoetween^ 
themselves and teaching faculties, l-ach school in a system develops .\s own corps 
of teacher-leaders, its own personnel problems, and its own barrage of questions 
Aduiiiiistralojs can invite faculty representatives from the local schools to iiiee 
with the superintendent and his or her staff,.aiid such meetings can be broadcast 
via ITI-S back to the faculty groups who have gathered lor the purpose m their 
remotely-located school rooms or auditoriums. 

• imS circuits protect privacy. ITFS is privacy-protected and, by virtue of its 
specialized eq.uipment. closed-circmt. Thus, representatives can present locally- 
generated questions and concerns, and only those iiuthorized to do so can be in- 
vited to hear the answers andAliscussioi.s regarding them. (Under the pr'vacy pro- 
visions of the 19.14 Communications Act, uiiauthori/xid listening in on IThS circuits 
is hkcly to be a felony.) hi similar fashion. ITFS can make practical the use of tins 
same communications inetliodoU)gy for administration/student body liaison for one 
or all of the schools withm a given school district. 

• ITFS makes possible the specTaJized daily-living curricula which students 
need but which would otherwise not be available. Many school-aged pupils need 
down-to-earth special courses, such as How to Open and Use a Bank Account 
What You Should Know about Nutrition, How to Apply for a Job, How to l ill 
Out an Income Tax Form, or How to Use the School's (.uidaiice Departmeiit 
l-ffoctively Curricula in such subject areas must usually be developed by outside 

. curriculum personnel. They often even require teacluiig expertise by non-school 
personnel, and usually require one-of-a-kind course materials tor which Prepara- 
tion an3 teaching dollars„are hard to find, but Which may be made available by 
public benefactors outside the school system. 
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ITl'S enables school curriculum managers to acquiie aiul deliver from outsule 
sources speclali/cd. but perhaps critically ueeded. individual, *1u>w-to-hve'' courses. 

• /77'IV encourages pupils (o he creative, Telecouimunicatioiis make possible 
innovative developn'ient progiams which would otherwise never be initiated. Be 
cause yoi^ng ^ople feel at home with TV, and because I V lu)lds a high level o1 

• credibility, with them, teenagers are quick to u^' i ri'S to develop their own pro- 
grams (and creative talfents), 

• I'Ul'S is a dynatnic teaching tool in the classroom, TV moves effectively and 
adds efficiency to the classroom teaching process. Curriculum conlenl can be care- 
fully prepared and tested before being regularly-used. ' 

• UTS serves the homebound pupil more effectively and at lower costdfian 
other methodologies. An ITI'S system can be used to instruct the homebound by 
increasing the amount of teacher expertise that can be delivered and by decreasing 
the teacher's travel time. Tor instance," a teacher can present a lesson from a remote 
location instead of travelling to the homebound stiident*s location and can simul- 
taneously teach students at two or more remotely located home!> or '^speciaP' 
institutions. • • 

• riFS can be used to eliminate fear of tests. By enabling a pupil to take typi- 
* cal quiz/es on his own, ITF*S can be, used' effectively to prepare the pupil for testing 

situations^ both those met during the sdiool educational process and those that 
must be faced in adulthood. 

^ * • /77\V is an effective in-service teacher training tool. One good instructor can . 

siniuhaneously teach remotely located groups pf teachers. Teacher represeiita- . 
tiyes from local schools can meet, exchange experiences and sliare real-life teaching 
experiences with their remotely-located colleagues. Vot this type of application, 
ITF^ systems have no peer, 

• ITFS lets pupils use their **open " time constructively. If a pupil arrives early 
or stays late for non-school reasons, he or she can go h) the auditorium for special 
enrichment programs. Pupils can also view ITTS progrants during lunch oj; other 
recess periods, or when they have coKupleted their lessons ahead of schedule. Thus, 
an ITl-S system provides a means to increase the constructive use of "open'' in- 
scliool time. 

• ITFS systems have a long life expectancy. With proper rnaintenance, even 
tube-type ITFS sj^stehis '(;:;an provide ten or more years of active, full-time daily 
service. When technological obsolescence or equipment redesign occurs* however, 
replacement parts become hard to get and maintenance' is more difficult to 
perform. ' * ^ 

' • ITFS puts the control of education in the teacher's hands. Because of its 
multi-channel capabilities, ITF^ systems put the control of the teaching process 
where it belongs- with the teacher, not with some schedule arbiter. Teachers there- 
fore can use the system to meet their specific requirements and the needs of their 
* individual pupils on a **\yhen, where and what*s needed** basis. 

• ITFS-delivered school curricula. As illustrated by table 1, ITFS school sys- 
tems are being used to distribute programs pertinent to the teaching of varying, 

;?across*thc-board curricula— reading and science; literature and health sciences; 
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TM}t« 1. Cattgorlcal Summary of Currtcula'Dlatrlbuted by 
35 ITFS School Syttem*. 



Sub/ects/ 
Curricula 



•Arts^nd Crafts 
Business Admin. 
Business Education 
Community 
Computer Science 
Engineering 
Foreign Language 
Guidance 

Health /Physical Ed, 
History 



51^ of 35 schools using 

ITFS to deliver Subiects/ 
specific subjects Curricula 



74 

29 
3 
3 

51 
71- 
74 
60 



% of 35 scfiools using 
ITFS to deliver, 
specific subjects 



Literature 89 

Mathematics 80 

Music ^ 80 

Nursing/Pharmacy M4 - 

Psychplogy 23 

Public Affairs 40 

Reading 80 

Religion .-^^-^^ 26 

Science 86 

Social Sciences 83 

Teacher Training 61 



mathchiatics and music - and arc especially useful in the teaching of the "basics" 
of school education as well as the arts, personal guidance, hygiene and the scicncfcs. 

• Fven four<hanml ITFS systems operate during every school day. Ttie 35 ^ 
initially surveyfcd school systems - even those which are four-cl\anucl systems^ 
operate each of their chann^ls.40-^4/iOMrs^erweeA, or more. • . , . 



What Makes Public School ITFS Operations \ i 

Productive ind Succ^shil? : 1 

The ITFS systems of the ufirmingham, Alabama, City School System .and Jef- 
ferson County (adjacent to Birmingliam) began i>peratil)ns at about the same time 
over ten year? ago. Each h^d four channels; each served similarnumbers of school- 
aged children. After approximately ten years of operation, one system is still gomg 
strong; the other went off the air last year. Why? What are the requirements for- 
'su<^cessful operation of an ITFS system that serves education in the.publid schools? 
■ CenTeX posed these questions to Robert E. Dod of the Birminghain school. 
Here are some of the reasons he supplied for Birmingham's successful ITFS record. 
1) The top administrators must be behind the project that pioneers ITES 
use From the beginning, BirmingliSm's school management wanted (o 
make use of any ITFS capabilities likely to improve Uie quality of them 
school syst(jm's te^aching processes. | 
From the very beginning, a team of technically and academically capable 
pfeople mu$t be formed to fuse the thinking and exoortcfice of; their nor- 
mally unassociated disciplines. \ ' . u 
From the beginning, grass-roots knowledge of individual pupil ^id teacher 
needs nmst be meshed into the development and operational use of ITFS. 
Birmingham has $ special office to maintain the needed Uaison (two 
academicians, one (iirector trained in the use of ITV programming^and aa 



2) 



3) 
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experienced broadcast engineer). Tlie librarian in each school is the apv 
pointed representative of this of fice, so that the ITFS management has its 

ftwn "field commanders at the front lines"'to keep communications open 

ni both directions. 11iis resuhs in needs-based services and prompt reaction 
thereto. Further, keeping in ck>se touch with teachers and pupils at the 
ground-level stimulates their interest; their thinking is promptly and ac- 
curately evaluated, and (to the extent of their capabilities) their vigorous - 
participation can be encouraged and utilized effectively, 
4) Ihosc involved must keep abreast of technological changes and be pre- 
pared for them when they become practical. For instance, while most 
programming in the Birmingham school system in 1%9 was Hve or on 
fihn, now as improved tape technology has becoifie available -75 to 80 
percent of the programming is on tape. Initially only black-and-white 
cameras ^^e used; now 80 to 90 percent of production is in color, and 
tliree new coK)r cameras have beer) purchased, 

; Two years ago, when CenTeX, Inc, did its first in-depth ITFS survey, 
the Birmingham school system was producirig-4^ percent of its needed cur- 
ricula. It now produces more than 60 percent, and another 25 percent of 
its curricula requirements are acquired by swapping arrange- 
ments with other Alabama school systems. Only 10 percent of the re- 
quired curricula are now purchased, and 5 percent come from PBS, 

ITFS School System Costs 

What does* it cost to build and operate an ITFS system for public schoql use? 
The 1 1 public schools participating in the ITFS update study have made available 
their fiscal data. These may be summarized as: 

• CapitUl Equipment Requirements. Initial capital equipment costs (exclusive 
of building costs) average approximately $275,000 per system. As a system builds 
its population and school-site coverage, however, system capital equipment and 
instaUation costs of serving 50,000 to 100,000 students can rise to approximately 
$900,000. When public school systems are expanded to serve 150,000 or more 
students, in one instance, at least, capital investment (including building facilities) 
increased to $3 million. The capital investment of the 1 1 restudied school ITFS 
systems average $791, 721 for ^four<hannel system. 

• Annual Operating Costs. Annual operating costs of the 1 1 restudied school 
systems ranged from a low of $44,258 to a high of $738,100, depending on:' 
1) the number of channels provided, 2) the number of school sites included in the 
syst^em, 3) the humbeft of pupils served, 4) the geography of the distribution area, 
and 5) the amount of self-generated materials used^by the particular system. The 
average annual operating cost of the 1 1 systems stydied is $219,00d\ i 



• Per-htpil Costs. The teaching effectiveness of ITFS has been very carefully 
documented by gll of the managements of the 1 1 schools studied, as have equip- 
ment life and maintenance tnists. All but one of the operators of the restudied 
ITFS systems believe (and most have themselves demonstrated) that even tube- 
type ITFS systems have a useful life span of ten years. Using this experience as a 
sk^istical base, the avetage annual per-pupil c^st of the. 11 restudieVl systems is 
for capital equipment amortization, and ^i. 77 for operating and teaching 
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materials costs. THis makes a total annual ITFS per pupil cost of $5.12, a figure ^ 
which inchides equipment amortization, all material preparatioiv costs, and all 
ITFS distribution system operating and maintenance costs, 

II— ITFS in Private Schools ^ 

l*rivate^chool ITFS systems have been limited almost exclusively to Catholic 
archdiocesan systems operated in large cities. Four of these systems came withi^i 
the CenTeX restudy matrix: the well-managed Instructional Television System of 
the Archdiocese of New York, initiated in 1964; the system of the Archidocese of 
Milwaukee, which began operations in 1967; the technologically-progressive system 
of the Archdiocese of San Francisco, started in 1968; and the newest of these 
systems, which went on the air in 1976 and which is operated by the Archdiocese 
' of Chic^o. 

Like the nonsectarian ITFS operations of Ihe public schools, the (^athohc 
ITFS systems serve school children. They also seek to serve the spiritual and social 
need? of their respective diocesan areas. For example, the ftiagnificently equipped, 
comprehensive CTN/C system in Chicago reports that, in addition to serving 
143,542 school children, it also provides programming to 2,200,000 people in com- 
munity parishes and to 40^000 senior citizens, for a total non-school viewer popula- 
tion of 2,240,000. 

Unfortunately, the management of the Chicago system was not willing to make 
the requested fiscal operating costs availably. It did, however, provide its capital 
investment figures, and all requested data were provided by the other archdioceses. 
Oh the basis of the figures from New York, Milwaukee and San Francisco, these 
systems are obviously a^ well-managed as they arc comprehensive in matters otgco- 
graphic coverage and services offered. / 

Capital investment costs of the restudied diocesan systems are reported to run 
from $650,000 to $4,000,000^ The average capital investment is $1,970,000, 
The per-person-Served costs of the Catholic ITFS systems are, indeed, the lowest 
of any similar, major ITFS operation in the nation for capital investment 

and 95 for annual operating costs, for a total of $4J2 per person, per year. 



Ill— ITFS in Graduate Schools 

^ For the most part, the use of ITFS at the graduate school level is directly re- 
lated to dollars and cents and to the educational needs of American industry. 
Perhaps that %'why ITFS systems operated for this level are primarily concerned 
with the delivery of courses in engineering and business administration, either for 
credit or for employee iwprovement. 

CenTeX restudied in 1977-78 four graduate-level systems: TAGER in Dallas, 
.which began operation in 1969 and now serves approximately 1,000 persons: 
Stanford University in Palo Alto, California, begun in late 1968 and serving about 
5,400; the University of Southern California in Los Angeles, which serves about 
1328'and went on air in 1969, and IHETS (bdiana Higher Education TV System), 
begun in 1976 and serving a statewide population of 15,440. The total number, of 
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graduate students served is 23,168. I^roni the restudy, CeiiTcX noted these salient 

1) At \\)c graduate-school level, ITFS services are paid for eithei by the stu- 
dent or by his cnipK>yer. Unless, in the opinion oi these two tuition- * 
, .pay&^ sources, the ler vice is worth the price, the tuition income slops and 
tfte ITFiS ivsftni that distributes this type ot educatioucJl service ceases to . 
functiiin. AH four of the rcstudied systems are produc^nig sufficient income 
to be considered economically viable. ' v . 

* 2) Since thesC systems are dependent dn tuition-type income, the privacy / 
protection clauses in the 1934 ConvniUiucations Act are, indeed, a basic . 
factor to their economic survivabihty. 

3) Graduate school IT^S systems usually have longer '^workuig hours'' than 
do, for example, public school systems^ Both have heavy morning sched- ^ 
ules, but public school systems usually Mop program distribution in the 
late afternoon. Ciraduate school systems, in contrast, continue, their ser- \ 
vices until 9:00 or 10:00 p.m., and their normal daily schedules J^^gin at 
8:00 a.m. five days a week. 

4) Though most graduate school system^ limit their progranuning to the en- 
gineering and bpsi\iess instruction needed by industry, the system opera- 
tors surveyed, however, are beginning to distribute other educational 
courses. For example, USC broadcasts personnel-improvement courses 

' that viewers in remote indusj^rial classrooms can wat<;h during lunch haura 
i)n week days. ^ 
IHETS (Indiana) gpes the whole way. It is currently building itselt \ 

' into a statewide ITFS systeni, unassisted by satellite-circuits. It is already 
distributing courseware in many graduate disciplfties, including medicine, f v 
nursing, pharmacy, engineering and audiology. It oTtVcs continuing educa- 
tion courses, including curricula in mass transportation, labor relations and 
nursing home administration. 

5) With thp increased insistence by many states for continqing education pro- 
grams to upgrade prpfessional skills in such fields as law, engineering ai^d 
education, the graduate school ITFS system is likely to become, more 
widely used in -the near future. Currently, 'however^ its use is limited 
primarily to the states of indiana,*Texas and Cali(ornia. 

The fiscal data developed by CenTeX in the restudy indicate the follo>*ing pei;. 
student costs for graduate level systems: 1) annual per-studpnt cost oj* capital in- 
vest men t -5 J^. OS; 2) annual per-student operating costf ^79.05, 3) total annual 
^)er-student cost-5iiJJi. , , , . ' 



V IV— ITFS in Medical Schools / 

r ' ■ . . ^■ 

One of the fastest-growing uses o^JTFS distribution systems.is in the medical 
field State regulatory agencies have become more concerned with "the continuing . 
education, of medical and allied health professionals. In fact, 14 states reportedly , 
now have requirepients for updating prpfessional skUls ahd knowledge for both 
' doctors and nurses. Majiy professional societies now requir^aHeir members to take 

continuing educational programs periodically. (. \ ^ 
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Willi oi w^ithout stale or proiessiDiiul association lenuiiemtMits. aiul given the 
. <^ last changnig inlorniation in the medical lichls Jie^ilth care professionals must have 
continuing education it' they are to remain etlectivc. ITI S systems can enable 
health caie practitioners in all disciplines to leceive such education duiin^ ihcii 
**o|)en** hours in the office, at the hospital. o7 at home- and the i>»ivacy-protec- 
^. tion inheient in ITl-S systems can be used to make practical the delivery of medical 

progfanVming. including actual clinical observations, to only those autliorized to 
leceive them. ^ 
i Hie lestudy project inchided persunal inter viewrf^ wi(h the tfiiectois of four 

medical iTTS systems: the one .operd4ed by l-mory University in Atlatrta, 

* * Georgia, which serves approxirrtalely ^»000 rrredical persorrrrel; the^ Urriversity of^ 

• ^ ^ Alabama- Birminghanr systerrr servirrg ^HK) nrcilical |)ersoiurel; the CIcvelarrd Metro- 

politan ITI'S s*yslem. serving apprOxiiViately 10,000 rrredical professiorrals; and the 
Indiana llrriversity Medical Network. believ>?d to lie Arriciica*s first. coiupreherrsivG, 
stalewid^j nredical telecorrrrrrunicatiorrs systenr. ' * 

The nation's first ITFS ihedicafiretwork werrt orr Ure air in 196^> irr Atlarrta. 
\ >(;eorgia. The pSoneerirrg oper/rtiorr was irritiated by tire Pirrkcrtorr-Fulton-DeKalb 
, Hosphal\Authorify; was ilrit^ally furrded by the National Medical* Audio Visual 

Center at the Natiorral (!enter lor Disease (!orrlioi'(also irr Atlarrta): and is very ably 
managed by the Medical School of Ivirrqry llrriversity urrdcr the rrame Georgia 
Regional Medical Televisiorj Network (GRMTN). 

When, at the e'nd of 1971, the National Cerrter for Disease Control reclaimed 
rts fur)dexl cquipnrerrl. the P-F-D Hospital Authority and Bmgry raised the dollars 
^ ' to replace it. Today. GRMTN rrot orrly nrakes substarrtial corrt^libutiorrs daily to 
the in^dical capabilities of the Atlanta area, but the educational impact ^of its cir- 
* culatinft medical library (with more than 706 titles) today is making educational 

contribu^iorrs through the cor)tigtious 48 states- aird Carrada. 

• . ^ In AOarrta^ GRMTN daily delivery nredical educational pVograinnrirrg to 31 

niedical irr\titutiorrs k)cated within a 25-nrile radius of the lurrory Medical School 
centrarstati^rr. The daily prograrrrmirrg averages rrot less tharr three hours a day, 
^ five days a week (Monday-Fridaj^. hr additiorr. several times each year. (iRMTN 
^ broadcasts to its ITFS institutional subscribers an entire, coherent postgraduate 
cours^ on rf^pecific subject of timely medical concert. 
- * ' ■ * Because. |^>th F.mory, one of the natiorr*s better knowir medical schools, aird 
the Natiorral CerrtOT for Disease Control induce Visits by rrrany of tli^e courrtry's 
most capable medicbl practitioners to the Atlanta area, the quality and up-to-date 
accuracy i)f *Hnrory*Sviiredical lecturers are likely to have wide, as'well as timely, 
professional appeal ana sigirificarrce. T6 rn^ke these lecture* available to Georgia's 
rural doctors, and to facilitate their reuse, GRMTN^early begair to record its lec- 
^ tures and to seek ^'subscribers*' for its >^deocassette cirxrulating library. 

Thus, GRMTN, believed to be America's first ITFS arrd the rratiorr*s first de- 
' ^ veloper of a nredical cassette circulating library, has become a nationally effective, 
^ econorrrically viable^ an^ ever-gtoiiving factor iir Nyrth Arrrerican medical educatiorral 

processes. Further, both Us. telccourmulrlcations and library networks have beerr 
^ targeted arrd managed to'^provide effective educational services to all levels of the 

.medical professions (studerrts, interns, residents and practitiorrer^) whether irr urbarr 
^ "vA^'^trt^T ^^^] G^rgia or efsewhere In the North American contirrent. The follqw- 

* .'Jlng should al^v be tioted:' although federal furrdirrg first enabled Atlanta medicos 
t to assess the educational usefulness of an ITFS medical distribution system, no fed- 
eral funding has contributed either to the capital investment (to date more than 
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$347»()00) or to the annual operating costs (more than $^)2»000 a ycai) ol the 
GRMTN since iUc National Center for Disease Control withdrew its equipment in 
- 1971. 

. Another ITVS medical network also requires special recognitimi. Wliereas 
(;RMTN is exclusively a privately funded, single-<:ity n i'Sdclivciy operation using 
coitVinyional delivery services to make videocassettes available lo those home- 
state, city and rural areas not served by its Atlanta-bascd UTS network, hidiana 
has buill a statewide ITl-S system; which today serves 38 health care institutions 
in 19 cities strategically located in all parts of the state. Like (iRMTN, the Indiana 
network is managed by a medical school (the Indiana University School of Medicine 
in Indiartapolis-LU.), and its avowed major educational thrust is continuing medi- 
cal education for its home state's physicians and alli^id health professionals. It is 
also important to note that, like Emory, LU. serves both privately, as well as pub- 
licly supported institutions. Uke Umoiy, too, I.U. js building a cassette library 
available for purc*iase by both in and out-of-state medical practitioners. Although 
the I.U. medical network made its first use of ITFS late in 1969 (shortly after 
Emory first begjirf its ITFS operation), its circulating cassette library has not yet 
attained the scope of Emory *s library operation. During 1976, for instance, 33 df 
the I.U. catalogued medical cassettes were distributed, to 26 institutions outside 
. Indiana. < - ^ . 

Tlie 1,U. ITFS medical network, however, includes a talk-back circuit from the' 
38 remote locations served by the system. This operating feature has enabled I.U. 
to provide first -y ea r niedical training at seven regional centers. It is reported that 
this^ system feature has been a contributing factor in the 30 percent hicrease in thcj 
; annual enrolhnent for EU,'s Bloomington Campus pre-med student body, 
^ Study of the capital itivestment and aimual operating (fosts of the four studied 
medical networks (Ivmory, UniversUy of Alabama .at Birmihgham, Cleveland TV 
Association and EU.) indicates that average annual cost ph professional served 
(including both capital equipmen^^ amortization and operating expense) is jf/i./ 6 
a very low per per?(5Ti^ cost for the delivery of critically needed contiiming education 
and professional co;isultation to a highly technical ^id specialized field. 



^ ^ \ ( V— ITFS in Rural Education 

In Chautauqua County, New York, a micri>>vave system is used to establish a 
resource-center connection between the New York State University campus at 
^ Fredonia and the program production tenter of the ChautaUqua County Board of' 

Cooperati)jg Educational Services^ From the fatter control, ITFS delivers programs 
. to ten previously established, ^rem6tely4ocated transWter installations which, in 
turn, regurgitate the ITpS-delivered programs to the rural service areas for which 
Jtfiey were established. It is interesting. to note that the translators were initially 
' installed to extend to^rural areas the public broadcasting programs of station 
WNED, operating on Channel 17r but whose signal can not be received in rnany of 
the valleyed rural and urban areas of the cijUnfy, Tlius, the translators perform a 
dual purpose: they distribute both the ITFS- and PBSdelivered programming at 
^ifferent.hours of the day. * 

In V^rcsno, California^, the county-managed School authority uses its ITFS 

er|c ' / 



40 EDUCATIONAL TELECOMMUNICATIONS 



V 



system to deliver structured curricula to schools with single teachei or limited staffs 
who teach at more than one class level. Since theit students are often located 
in mountainous, low-population areas/Ftcsno's pioneering ITl^^ system, m opera- 
otion since l^>67' adds the necessary multi-liiVel teaching capabilities which such 
populations need but cannot afford and thcrefoic seldom get. 

In the Tidewater area of Vifginia, the (enter for Excellence, hic. is developing 
an alMTFS system to serve tlie rural areas of the upper and middle Tidewatei Pen- 
insulas; the Virginia Eastern Shore (the Commonwcjailth s most povertj^iestricted 
area) and Virginia's ru*al, eastern southern-tier county area. 

Unlike the Chautauqua system, the CenTeX Virginia system has been de<;igned 
to deliver sinjultaneously two or more programs, and has the additionat advantages 
^of system-wide circuit protection of privacy and return-circuit coimminication. 
Thus, the system being built by CenTeX in Virginia cap serve as a distributing net- 
work for many rlirai requirements, sych as medical servicei;,^a5 well as those of 
structVcd, two-way- teaching and special education. 

Since* an ITFS circuit requires one-fifth (or less) of tht dollars and spectrum 
space needed for the use of satellite circuits, the (cMileX system, like lhat in 
' l^resiu). is being built **from the ground up rather than from the Sky down/' Con- 
sideration of satellite-circuit use is limited to "long-line" circuit requirements, 
which operating requitements andf commonn§[brrier tarijY levels may subsequently 
combine to justify. * C 



VI— ITFS in Social Services.. 

In the Chicago area, the Archdiocese, as hasb9en previously noted, is using Us 
ITFS system to'Ueliver spiritual instruction and diocesan information to an esti- 
mated 2,200,000 parishioners. The same system is also used to pcovide special 
programs to more than 40,000 senior citi/ens. 

In California's Bay afca, the technically proficient Archdiocese of San l^ran- 
Cisco uses Its ITFS system to provide hospital patients with helpful information re- 
garding their illnesses. 

In the Peninsula area of Virginia, the Bureau of Fducatioji for the^Handicapped 
(BEH)-of the U.S. Office of Education (together with the Special Ed negation Divi- 
^ sion of Virginia's Department of ^Education) is funding what may turn out to be 
one of ITFSXniost drairiatic and meritprious contijibutions to social, services edu- 
cation. 

K^iown as Project SETT-UP, this program recognizes the inunediate need to up- 
grade all public scho()i^ teachers in the area of special education. Under U.S. Public 
Law 94-142, public sch^o} systems receiving federal dollars (and most such systenis 
/airectly or indirectly depend on federal dollars (or a'sAbstantial portion of their 
funding) must provide iiistructionaf services to all handicapped children *Mn the 
least restrictive environment To meet these new {cdei^X regulations, mqst educa- 
tors believe that all general as well'as sp»cial education teachers must be given 
Structured; iriservice teacher training in tfe higWy specialized field of services to 
special children, including the physically and mentally handicapped and the emo- 
tionally disturbed. ' ^ * 

Under the direction of BEH s Herman L/Saettler, CenTeX's Project SETT- 
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UP enables a sitiglc inservice, special education ex\ycti to deliver simultaneously 
the training necessitated by PL 94-142 to ten remote school locations via C'enTeX's 
two-way teiecommnnications ricfivcry system. Hvaluatiun of first -year re$ultsfrom 
the use of 4his system caused James T. Micklem, director of the State Division of 
Special l-ducation, to remark, **'l*he (YmiI^jX system may .be the oidy way we can 
meet our obligations under PL 94-142 on a tunely and econoihically practical 
basis." ' 



CenleX s Project TIMLS included intensive and extensive analyses of educa- 
tion's teleconununications needs. The study procedure featured personal inter- 
views with administrators and teachers from all educational levels to determine 
their needs-based thinking regarding tl^p potential usefuhiess of telecommunica- 
tions. The study also made enginccruig analyses of all teleconirtiunications method- 
ologies available to m«et the educator-stated teleconununications needs. 

This component of the study clearly indicated the following are basic specifica- 
tion requirements for a comprehensively useful educational teleconmmnications 
system: 

Amlog and Digital Circuits. Edu^ationa|prequirements necessitate the use of 
digital as well as the more conventiofTal analog circuits. Analog transmission is re- 
quired for TV (audio-video) signals; digital circuits are needed for efficient, lovi 
time-and-dollar costs for hard-copy transmission and for accurate access to ajnd re 
trieval from remotely located computer power and memory ^anks. 

Real-Time Capability. Live (question-and-answer) interchange between instruc- 
tor and students is essential for the effectivejiess of many types of structured cur- 
riculum delivery. ^ 

Easy hiser Access^ Quick, easy communication between instructors and stu- 
dents significantly improves the effectiveness of most types of structured curricula. 
Quick, easy instructor access to program production systems facilitates the effic- 
ientvdevelopment of effective curricula. Putting tools directly in the hands of the 
user (be it a carpenter s hammet, a secretary's tyf^ewriter, or a teacher's telecom- 
munications-delivery or curriculum'production *'tool") usually significantly im- 
proves end-product capabilities and reduces end-product costs. 

24'hour Availability. Only by distributing structured educational curricula, 
at least b^ween the hours of 6.00 a.m. and 10:00 p.m., can many of America's 
unfilled educational needs be met, artd the per-student costs of telecommunications 
delivery systems Ve^^ced to viable economic levels. Further, some post-i^aduate 
and craft-skill educational proc^ses (such as medical and blue-collar industrial up- 
grading programs) require^ multi-shift (or round-the-clock) delivery capabilities. 

Multi-Channel Availability. The curricular requirements and schedules of dif- 
ferent student bodies-especially at the pre-schocrl, primary, elementary and sec-, 
ondary levels- usually vary. An effective educational delivery system must there- 
fore have multi-channel delivery capabilities to meet simultaneously the varying, 
teacher-dictated needs of different student bodies-even those located in the same? 
geographic or operational jurisdiction. 

One Way Audio- Video plus Audio-Return Capability. In some instances, such 
as engineering and business administration education, although audio-video cir- 
cuitry is required from the instructor to the student, only a voice-retuy,n circuit is 
essential from the student back to the instructor. . * <^ 



Basic System Specifications 
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T\\^~^ay Audio- Video Capability (m spccwl cases). Loaniing aiul use icsults 
have ^clearly iieiiioiistratcti that fu'<;-way audio-video circuitry is essential to the 
.effective teaching of some lucdkal subjects, to the making of diagnostic/piescii|v 
tive medical lind psychological analyses, and to distribution of laboratory or clinical 
courseware and skill training, t-urtherju many instances, cost-effectiveness, as woll 
as teaching efficiency, justify the added costs of /wt^-way Ac^r/i way educational de- 
livery systems. 

Mvacy Frotecdpn Availahility, The Educational Broadcasting Branch of the 
»;ederal Coniniurtications C\)niinission has stated in writing that it believes that tfie 
privacy -restrict ion and penalty provisions of the 1^34 Conununications Act apply 
to thi; infoniiation transmitted by IT HS systems. Under these provisions, just 
••Ustemng in** on H I'S systems constitutes a felony. 

C*ircuit-privacy protection is essential to the use of teleconiuiunications for the 
distribution of many educational services, such as those based on' tuition fees (to 
protect the tuition-paying requirements essential their economic viability) and 
those for which privacy Is essential, such as psychiatric treatment. 

The Economic t'racticability hactor. To be economically practical, educational 
telecommunications systems i^iust either increase student access to^educatioiial pro- 
cesses or increase .instructor capability to the extent necessary to pay for their 
costs and to justify the efficient use of available spectrum space. 

The Usefulness Rating hactor. liven though an educational telecommunications 
system may be justified by. Us use and economic viability factors, a subjective eval- 
uation or judgment must answer one over-all question: Just how well and how 
deeply can an educational teiecothmunications system be integrated into a given 
educational process? 

The nnportaiicc of the last question is Cniphasi/ed by Helen l^ ( lower,* who 
hejped pioneer one of America's first comprehensive and operations-integrated 
ITl-S systems tlie Analieini/ California, City lUeiiientary School District ITFS 
system. Anaheim has had i 3 years to evaluate Its, ITFS system; based on results, the 
Anaheim television system has been allocated 4.2 percent of the 1977-78 instruc- 
tional dollar. Three key points contributed to its Success: 

• Tlie Anaheim ITFS iysleiii^naiiagenient first niade grass-roots studies to- 
deteniiine their conimuincatioiis needs. 

• - Based on a definition dotermhied by both teachers and administrators 

of tlie school system's major comjiiiunication needs, the ITFS system man- 
agement developed and published specific communication system goals. 

• Based oix these clearly. defined needs and succinctly stated goals, the Ana- 
heim ITFS systeni managemenf proceeded to establisji specific procedures 
to implement its objectives. , ' \ 

Anaheim's faet-based, operations research and fact-based decisions have un- 
doubtedly been among the key factors which have made its ITFS system an inte- 
' gral part of the school system's operation. Further, because the ITFS system is in- 
tegrated into the school academic program, its usefulness can be regularly and ac- 
curately evaluated and its position as a budget-line item can be made clear at budget 
time. 

' ' Matching Telecommunications Technologies 

Based on moW than five years of continuing research, CenTeX analyzed dl 
of the tclcconmmnicaUons methodologies today availaljle to meet one or more of 
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(he requirements which studies have indicated as niajoi requirements ol an edu- 
cational/medical telecommuaications ^ehvery system. Table 2 (pp. 44-45) hsts the 
basic practitioner-stated system comtnunications capabilities (11 in all) and ana- 
\)/ lyzes the nine major telecommunications technologies today available to distribute 
educational/rehabilitative, medical and social-services programming. Technical lim-* 
itations and other salient factors appear to make unnecessary any further considei- 
ation of three of these nine methodologies. Referring to t'dble 2, these three are: 

AM Broadcasting: ViddHmscttcs (are useful to store information, but some 
delivery-system capability must be provided. Cassettes are not telecommunications 
delivery systems); and Special Phone Circuits. Without wide-band circuitry on 
system-wide bases, the use of common-carrier telephone companv facilities for 
educational/medical audio-video am'-way and hvo-miy {Aogiamming is economic 
suicide. Recent comparison of estimates for a two-way audio-video circuirfor a 
CenTeX studio-transmitter link of about 1.4 miles sho\^ed that ITl S^uld supply 
the same circuit capability as the Bell System for approximately on^hifd of the 
phone company's quoted cost. 

Kach of the remaining six conununications technologies in table 2, however, 
oun effectively provide^ educational/medical telecommunications foi difjerifig 
types of program objectives and program content. 

FM Multiplexed Circuits, Commercial and Public Radio 



hCC rules cunently'authori/e the use of a 6000-cycle spectrum component 
of a 30,000-cycIe FM radio channel for the modulation of a subsidiary discrete 
channel which/ in effect^ "piggy-backs" on the main FM carrier. Since the use of 
this Subsidiary Communications Authority (SCA) channel does not noticeably 
deteriorate the reception of the listener of the programming on the primary station 
channel. FM operators are happy to make bi-ptoduct, productive aise (and "sale") 
of the SCA channel. Special low-cost SCA recfcivers (selling for $55-$80) enable 
listeners to receive SCA-distributed progranuning.* 

Currently^ this "second" chaimel is being effectively used to distribute data 
and intormation, narrow-band musical prograinm|ng (such as Mu/ak) and slow-scan 
television programs. Further, the SCA channel can moduJate special audio Receivers 
for the visually impaired, homebound and aged, teletype machines for the deaf, and 
Bpaille machines^)r the deaf and blind. 

Kental of tlfPTM ^uWsidiary carrier circuits^vuf SO,000-watt stations currently 
is running between $3,000 and $S,000 <)( year. In the instance of the commercial 
station, the rental payment is likely to take the usual fomiat of direct -dollar pay- 
men j; the SCA fchannel use; f(^)r the non-profit Public Radiy station, the channel 
rental piynient is likely to be made in the form of a gift. ^ 

Hxpe^ience shows tliat the ground pattern of the SCA chaimel of a 50,000-Watt 
FM station^ has a 25-3() milejadius"* or a gromid coverage of approximately 1,962 
miles: ^ 

* The currently low §CA channel cost, the low cpst of individual receivers, plus 
the large propagation area served by a .SO,000-watt FM station combine to make 
this telecommunications methodology an ideal one to deliver narrow-band signals, 
such as those for the handicapped mentioned above. 



♦Sections 73.294 and 73.319 ot/lhc ICC's rules describe the operating privileges and restric- 
tions of ScA channel use. 
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Tabin 2. T«i«communic«flont.T«ohnoloaiM: Educational/ 



Communications 
Technofogy 


^Analog 
circ. ^ 


. Oigital 
circ. 


Real- 
time 
cap. 


Easy 
user 
access 


24'hour 

avail- 

ability 


Multi- 
channel 


'AM Broadcast 
Stations 


yes 


✓ 

s 

no 


yes 


no 


yes 


no 


FM Multi'plexed 
Circuits 


* yes 


yes 

\ 


yes 


no 


yes 

— - — ' — 


no 


Videocassettes/^ 
Audiocass^tes 


yes 


yes / 

\ 


no 


yes 


no 


Ves 


Public 

Broadcasting ^ 


yes 
* 


no 


yes 


< 

* 

no 


yes 


no 


Normal Telephone 
Circuits 


yes 


no 


yes 


yes 


yes 


yes 

N 


Special Phone 
pircuits 


yes 


yes 


yes 


yes 


yes 


yes 


CATV Circuits 


yes 


yes' 


yes 


yes 


yes 


yes 


Satellite 
Circuits 

< 


yes 


yes 


yes 


no 


yes 


•it ■ ■"■ 
yes 


^\JTFS Circuits 


yes 


yes 


yes 


yes 


yes 


yes 
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P«ychom«dlo«l II%quiir«mtntB vt. Capability aitd Cotl. 



¥oice 


2^wy 
vid$o 


^ Privacy 


Economic 

practic- 

MiUity 


Useful- 
ness 
rating ' 


Applicability to educational, rehabiltta c 
tive, medlcai and $ocial servica$ program 
distribution. 


no 


no 


ng 


. c 


D- 


Meets tew of the educator specif iml ^ 
requirements for a telecommunications 
delivery system. 


no 


no 


yes 


B 


B 


Useful for some applications: such as 
teletype circuits for the deaf; audio 
circuits for the blind; slow^can TV for 
educational purposes. 


no 


no * 


yes 


B 


C- 


Useful as o storage medium; does not 

provide real time access; has limited 

privacy; requires additional delivery 

system to reaeh student populations. ^^^^ 


no 


no. 


no 


D 

• 


C- 


useful only foi general information and 
distribution; no privacy; excQllent medium 
for cultural developmerit/enrichment 

|Jl all 19' 


yes 

/ 


no 


yes 


A 


- C- 


No video, no digital capability; but use- 
ful for non-video distribution and student 
talk-back circuits In audlo-video-out 
systems. 


yes. 


yes 


yes 


D 


D- 

- ■ 


Wide bancI circuits often not available; are 

usuolly costly when compared with Q^h^r^ . : ^ ^ 

media circuitry. p 


yes , 

i 

.' ^ 

i 

1 .., 


yes 


yes 


B 


B— 


Not available in many geographic areas; 
often does not have 2'way capabilities, 
which can be cosily when ovailable. 


yes 


yes 


yes 


. D 


c- 

i 


Equip, cdstly. not easy to instaU /operate; 
useful for single-channel dist. to spars'Sty 
settled areas. Req. 5*6 times other media 
frequency spectrum and dollars. 


yes 


yes 


yes 


A 

* 


A- 


Only available mothodology capable of 
meeting all educator <Jeveloped system 



specifications. 



♦A « Good 



Poor 

Not useful 



mc 
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. Although SCA circuits cannot provide two-way capability, a telephone circuit 
can be rcrVted lor this purpose. It is important to note that, though protected by 
the privacy provisions of the !*>34 Communications Act, SCA Receivers are inex- 
pensive and-^elatively easy to obtain and/oi make. Uuauthori/ed persons may 
therefore be able to eavesdrop, and the privacy of an SCA circuit is, of course, al- 
w;\ys open to all who have receivers tuned to the^SCA channel serving a specific 
geogr;|l)hlc area. . 

Public Broadca9tinfi--TV 

^ To assess-coirectly Uie educational usefulness of Public Broadcasting TV, the 
following factors regarding this teleconnnunications methodology nuist be con- 
sidered. . . * 

Public TV must compete with commercial TV for the geueral listcner*s tflten- 
tion. Public TV station managprtients^ therefore. 

1) Must develop programming which contains a high percentage of enter- 
lainment fppeal; ^ 

2) Muft m^intaift costly studio equipment and the specialized, expensive staff 
able to meet the standards of conipeting commercial entitiesfand 

3^^ Must maintain high-powered transmitters lo produce the audience num- 
bers and broad public interest essential to their survival. 

Because Public TV stations are costly, high-powered operations designed to 
distribute programming over a wide geographic area, it is. difficult to* make them a 
• **teacher's tool.*' In most instances, there is a substantial studio crew between the 
teichet and the 'finished educational program, and it is difficult to produce (or 
justify economically) the development of specific programs for us^by specific s^u- 
dent bodies. ^ 

Even when the needs-based curricula are available, Public TV cannot provide 
the flexible schedule required to meet the varying needs of muhi-school operations * 
and locations. For instance, high capital equipment and operating^cpsts^nd avail- ^ 
" aljle frequency spectrum have limited the number of Public TV broadcasting sta- 
tions in jjiven geographic areas to one-and sometiniA t>vo programmable chan- 
nels. Kducators point out that a single school district usually requlres^the use of^ 
more than two channels and that the geographic area served by a ^blic TV station 
usually includes four or more separate school system operations. 

Harlan N. Levich, assistant director of the Instructional Resources Radio-TV 
Office, Long Beach, California Unified School District, summarized this paint* 
as follows; , ^ ' 

The two-year feasibility study . . . indicated . , . the Instructional Television 
Fixed Service system . . . was much less expensive than a cable, VHF, or UHF 
system and the four channels provided four times as much flexibility in program- ^ 
ming as any shiglc channel. The ITFS system also gives us a privacy not otherwise 
available for thosa thnes when we wish to broadcast strictly for "the team." 




Three other factors make it difficult for PubUc TV to meet the needs of 
AiTicrlca*s structured-curricula educational processes: 

• During evening hours, Public TV stations must use tljteir distribution power 



^In a memo to his teachers. 

i 

i7 
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to deliver general-interest programs. Their services are therefore not avail- 
able to educators during a time period critical to the delivery of parent and 
professional training, 

• Public TV is a one-way audio video system. It therefore requires an at/fie</ 
system to provide either an audio or audio-video return circuit when 
needed. 

• Publjc TV stations are general broadcasters, an,d thus the privacy pro- 
visions of the 1934 Federal Communications Act do not apply to the pro- 
^;ramming they distribute. Public TV accordingly caimot meet many of 
education's most critical distributioo needs requiring such protection 
(such as psycho-medical, medical and tuition- or fee-based and special 
educational progra^iis). 

A recent purvey by Virginia's Slate Department of Fducation appears to sup- 
port the validity, of the preceding assessment. During 1976, the Department sur- 
veyed approximately 6,000 (about 9.3 percentj of Virginia's total public teaching 
staff. Since it had been spending almost thite million dollars a year to help support 
Virginia's five public TV stations, the Department wanted to know what its dollars 
were producing educationally. 

Approximately 3,500 of the 6,000 teachers answered the questioimaire. AsRed 
for *yudgments of the effect of public instructional television (Public TV broad- 
casting) on student learning/* the percentage of responses to the seven questions 
asked were as follows: • ^ 

. Improved it greatly # * 

Improved it somewhat 27 
Improved it slightly 18 
Had no effect on it 10 
Had a slight negative effect on it 0 
Had a substantial negative effect on it - . 0 ^ . 

I do not know ^ • . 38 

100% 

In other WQrds, only 7 percent of the respondees considered public broad- 
casting an important factor in student learning, and only 34 percent believed public 
TV brpadcasting is an even "somewhat** effective teaching tool. \^ 

As a distributor of general, cuhural and educational programrtupg (rather than 
structured, needs-based educational programming), however, public tV4>roadcast- 
ing probably has no equal in the educational TV-field. 

« 

Normal Telephone Circuite^ * ^ 

* . ^ 

The senior citizen of audio telecommunicatiops, the normal telephone cir- 
cuit, which is almost universally available, and its lnmre recently developed off- 
spring, teleconfcren\:ing methodologies, are -probably most underpublicized 
of all available educationally-useful telecommunications delivery tools. 

All over the nation telephone circuits are being used by educators for talk-back 
purposes (from Stusient to remotely-located instructor). Depending on many 
factors, including distance, the usesof common-carrier telephone company circuits 
for talk-back purposes provided audlo-only communications is required) is both 
effactive and practlcaf. \ 

In at least one instance, the lowly stk^ard telephone circuit is actually being 

ASL 
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used by a slate-wuic, out-going, cduuatioual delivery, systcui. The University of 
Wisconsin^ Educational Teleplionc Netv^t)rk (l-TN) is a system that supplies an 
instant and personalized educational chaiintM to more tlian 1 ^0 Wisconsin commun- 
ities. Wisconsin's lx>rne A/Packcr reports that during the 1976-77 academic yeai, 
VTU served approximately ,^0,000 people einollcd in iirore than 100 diltcient 
courses at average per-studont contact -liour cost ol* 25 cents. 

Using telephone .company circuits, Wisconsin has also developed a system 
which provides the means to transmit siinultaneously botlr audio ami visual mater- 
ials, hi this a^plicatii)!! use of telephone lines, images appear on a scieeii at listening 
sites at the same time the instructor dravi/s them on an 4*lcctrov\/riter. Thus, even 
relatively diflicult couisew/are* involving equations (such as calculus) can be deliv- 
ered shnultaneously to a number ol "classroonr* student groups remotely located 
from the instructor. , ^ 

When narr€)Vi/-band (.^,000 cycled or less) transmission can adequately transmit 
the desired, information, the use of <he conmK)nplace,w/?ilc/M//c>M6' telephone circuit 
obviously merits serious consideration by educators..^ 

CATV Circuits 

The unique' and pioneering Shaw/nee Mission SclKn)l CATV system (Shavi/nee 
Mission, Kansas^clcarly demonstrates tliat CATV circuits can be-highly effective 
for one-vi/ay audio-video. m>n-interactive, and non-real-tinle transmission of school- 
level structured educational curricula. 

Nev\/ York University's equally effective pioneering use o\ iv/o v/dy CATV io 
create a real-time system to serve senior citizens in Reading, Pennsylvania, demon- 
^strates quite clearly the potential of tvi/o-w/ay CATV-based systems in the field of 
social services. 

Despite these successes, however, CATV*s subscriber grow/th rate has not been 
as drajuatic as once expected, and in mi^t geographic areas CATV systems reach 
less than 30 percent of the poi5ulation and locations needing telccomniunicationS' 
delivered educational/medical progranu'ning. b'urther, fev^ conmiunities currently 
have readily available, as does Reading, two-v/dy CATV systems capabilities. 

Until tvi/o-way, v\/ired city and county CATV installations become more w/idely 
estabhshed, the national educational significance of CATV in America s structured- 
curriculum processes is likely to be restricted. , * 

Satellite Circuits 

hi ^972, faculty members of the University of Havi^aii and their Project 
PKACTSAT (ushig NASA's ATS-1) demonstrated tthat satellite communications 
methodologies could effectively distribute t^-way, audio educational information, 
vi/hethcr structured curriculum or seminar-type discussion. 

Also during 1972, a thorough technical report, prepared foY a committee of the 
National Academy of I jigineering* by Donald (i. Hagg. manager of the Advanced 
Systems Concept Development and Research Department. U.S. Postal Service, 
made clear the usefulness and5 achievable economies of satellite circuits for the 
delivery of bulk quantities of information between America's 125 largest cities- 
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providcxd the salcHitc circuits were used during the night hours, when satellite 
traffic was anticipated to be light and taiiffs, theielbre, low. 

Also for (he same N AF Connnittee ni 1972, 1 pioduced a report that projected 
(he potential usefulness of satellite ciicuits in delivering educational and medical 
prt^gramming to the Appalachian, Rocky Mountain, and Alaskan aieas and over- 
seas U.S. territories. 

Since 1972, few, if wiy, reajly basic and major nevy answers to the how, wliat, 
when, where and how much questions about tlic educational use of satellite have 
been made. For instance: ' ' ^ 

♦ It then could, and still can, be clearly demonstrated (hat most intrasiate 
educational/medical traffic in the contiguous states can be more eco- 
nomically distributed by means of private microwave or connuon-carrier 
systems (especially if audio-video transmission is required) than by satel- 
lite systems. Accordingly, perhaps educators in the 48 contiguous .states 

» will find that the use of conunon-carrier satellite circuits on a when- 
needed basis will mtet any satellite-circuit requirements ncicessary to main- 
tain conununications contact with out-of-Jitate resource centers and ex- 
pertise. 

- ♦ • Just what spectrum space, other than that already allocated in 4-^" and 
11-13 gigaliertz bands for satellite use, the FCC and the forthcoming 1979 
World Radio Conference will make available for educational satellttes is 
' still not clear. \ 

♦ TlvS^tfelHTy and willingness of any but federa^ jurisdictions to meet (he 
coiitinuihg and staggering capital equipment and operating costs of ecdica- 
tional satellite circuits has yet U} be denionst rated. 

There are, however, two proven facts about educational satellite circuits: 
I) They require five to sbt times more frequency spectrum space than do, say, 
comriarable earth-bound ITFS systems capable of providing the same telecommuni- 
cations capabilities, and 2) Exclusive of the substantial costs of launching and main- 
taining a communications satellite, satellite ground equipment requires a capital 
equidhient invdslinent that is at least twice that of earthrbound systems with com- 
parable capabilities. 

Most educators therefore believe that educational telecommunications systems 
should be built from the ground up, not from the sky down* 

< 

ITFS Circuits . 

Although the assessments in table 2 of the generic types of av^ailable telecom- 
munications systems are, I believe, quite accurate, when considered as a total data 
group, they might imply that JTFS is the only truly useful educational telecom- 
munications technology. Such a deduction would, of course, be far from correct. 
As has been made clear, for certaia educational and social-service purposes, other 
telecommunications methodologies can be just as effective and more economical; 
The fact remains, however, that ITFS is the only telecoiimmnications methodology 
which most of those knowledgeable in telecommunications, based on their own use 
of media, consider critical to the intensive, comprehensive, nationwide effective 
use of telecommunications in educational, rehabilitative, medicaK and social ser- 
vices operations. But, even the listing of its jnany unique technical capabilities and 
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Significant educational applications does nbt tell the full story regarding ITl^Vs 
present and future potential significance. 



Growth Rate and Expansion Potentid of ITFST" 

During 1976, when CemTeX studied 63 of tlW approximately 90 ITFS opera-, 
tions in /the United States, these operations wer^ serving more than four million 
students" Extrapolating these data to the total nOmber of ITFS operations then in 
the United States, it has been estimated that ITFS systems in j 976 wera serving 
approximately 7,500,000 students. 

As part of its continuii>g effort to keep its study of educational technology up- 
to-date, CenTeX reviewed federal communications records during May 1977^ The 
results of this review are summari7.eU.^in taible 3. ' . 

As table 3 indicates,. during thevl8-nu>iith perii>d following the initial CenTeX 
study, ITFS overall expansion V^s 18(9i percent; licensees and applicants had in- 
creased from approximately 90 lo 103,^*nd the actual number of channels in opera- 
tion ViAas 497. . - 



T«bli^3# Statittict on th» Currtnt Status of I TFS, Natlonwida% 

^ ■ ' ^_ 

: ^ ' ■ — ' ' ' " 

' ■ ^ ^ n 

Number of ITFS licenses ...... , • ^ 

l>lumber of channels in operation . - • 497 

Average of number of channels per operation . • & 

Number of additional channels requested ^ 50 

Increase in number of channels r ; . . . . 10% 

Number of new applicants for systems r 4 

Number of channels requested ^4 

Average nbmber of channels per applicant • , 11 

Increase in numbok-Of^stem operatprs 4% ^ 

Total number of licensees and applicants ^ 103 

Total number of channels ^ - 591 

Average number of channels per ^ipm^ation , 5.8^ 

Overall exp^nsic^n of JTFS r^- 13.9% 

Number of seplfci;^ licehses issued ......«>.....,... 193 *. 

Number of new lictm^es t . ^* * * 

Total number of li^:enses . ^ - . . 23^ 



Public 
Schools . 
52% 



Priwite 
Schools 
10% 



Graduate 
t Schools 
33% 



Medi: 
cijie 
5% 



Source: Data ate from FCC records and are current as of May 1977. 
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Tlie May 1977 review of records also, made clear that two services- 
rural-area aiid social-services providers-were beconiing significant users of ITI'S 
tdecominunications distribution systems. 
Of significance are these facts< 

« ^ 

♦ In May 1977, Americans ITFS systems were serving more than 7,500,000 
students at all levels of education from pre-sclux)l through senior citizen, * 

• The currently in place ITFS systems Are located in areas where more than 
38,42 percent of America's population live', (See figure 2 ) With appropri- 

6 ate expansion, therefore, existing ITFS operations could effectively -deliver 
educational, rehabilitative, medi(^al and social « services programming 
to 78,086,745 Aniericans, and provide the rwa-way audio-video and/or 
audii) return -circuit capabilities required to make many tnajor phases of 
these four basic puibhc services effective, - . ^ * . 

Other major factors regardmg the distribution ^pjt)e and powef of ITFS de- 
livery systems are disc^ussed in the following pages. 



The lower portion of the tiar indicates the percentage 
of the national population currently being served. The 
upper portion of the bar indicates the percdntege of 
the national population that could be served by exist- 
ing ITFS systems, \ 




50 5% 



cotuM i»m>nssioNAu total 



Figure 2. Service areas ofcnr^ent ITFS systems^ 
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Figure X Per diannel viewing populations. 

& ' ■ ' ' 

Intensive Use of Available Oiannel Spectrum 



It l8 Imprtanl to note that the average viewing population of a public school 
channel Is' 18,100 pupUs (see figure 3); that of a medical school channel;,is 2,400 
"studenl^"'; that of the average private school 10,800 pupils; and that of the average 
graduate'^chool channel approximately 500 students. ITFS really makes heavy-duty 
use of i|s assigned spcctrum>pacfl. 



' „ ' Potential Application and Capacity vf One ITFS Channel 

As figure 4 sp clearly demonstrates, because an ITFSl channel is sIk -megahertz 
"(six ftUlUon cyples) wide, and becaifse the FCC has itot Inly recognized the vary- 
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Figure 4. Potential number of circuits available per ITFS channeL 



ing telecommunications needs of education but also has adopted rules that ease 
the use of ITFS systems to meet these need?, owe ITFS channel can be used for 
many types of transmission. For instance, a chanilel can be used to provide trans- 
missiorj.. either for a single TV circuit Or for the transmission of 400 slow-scan cir- 
cuits/for 650 audiotonfy circuits or for 1,050 computer access and control cir- 
cuity ' ! ' V • 

^ Multi-channel Capability of the ITFS Spectrum 

^ • 
Because there are 28 contiguou^s six-MHz channels available in the ITFS spec-* 
^tnim and because ITFS propagation is line-of-sight, ITt^S cham^els (if their appH- c 
cations are appropriately engiaeered and their use limited to earth-bound systems) 
have sufficient capabilities and capacity to meet all currently projected nation- 
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wide education and liealtli-§ervi(?e tclccoinniunicat ions delivery system needs, ex- 
' cept for the 100 largest American cities. 
- . (iiven contii>rtiui»vo|watcd tcleamunimicatiom syslcm objectives uiid manage- 

ments and the advaiitaf^t;^of the non-competitive time icqiiiiements of the vai1<)us 
educational/medical servkes, the^TFS spectrum, as cuiiently eiigiiiceied. may evCn 
be capable of meeting all of the lutioifs educational/medical telecommunications 
delivery needs except in the 50 largest cities. Progress in teleconunuuicat ions com- 
ponentiy and system design will, it is hwped, someday i^ke it possible for IITS 
to develop the capacities needed to meet (or more ueaily meet) a// of Amciica's 
^ . future educational and health needs,. ^ ^ 

^ Fraciicai Available,. Low-cost Production Techniques 

Educational use of IThS focuses on the communication of information and 
know-how. and it need i^ot compete with commercial television for viewer atten- 
tion. ITFS emphasis is on information transfer and interactive teaching and learn- 
ing. The effectiveness of most educational programming does not depend on the 
slick production standards so critical to the success of general TV broadcasting. 

FCC regulations for ITF'S recogni/e this fact and peVmit educators to jeduce 
the technical production standards normally required for broadcasting. This can 
reduce ITFS production oostshj^.as much as 75 percent, and thus innovative ser- 
vices (e,g,» two-way, audio/video teaching) become both feasible and effective. 

Lower Capital Investment an^ Operating Costs 

All these factors make the capital investment arid operating costs of ITFS 
telecommunications delivery for education and medicine the lowest of any avail- 
'able today. For instance^ an average ITl-S transmitter/receivex sta\ion currently 
cost^ approximately .$100,000-$ 150,000. compared to $1 ,000,000-$3.000.000 tor 
a public television transinitting-only station or $350,000 to $400,000 for a compar- 
able satellite transmitter/receiver station, plus the cost of a c<^nplementary ground 
network to make the use of such ^ system comparable to wliat ITI-S already of- 
fers at ground level. (It is important to note that one audio/video, sateUite •circuit 
costs six times the frequency spectrum of its ITHS counterpart,) 

' . ' ITFS' Is Cost Effective 

Figure 5 shows the average per student cost of delivering education via ITFS 
^ systems to the major stud^t bodies served by the nation s ITFS operations. It will 
be noted that the figures for each major student body population include capital 
equipment depreciation as weU as total annual operating costs. 

Of particular interest are the school figures. The average public and private 
school annual per-student cost for the type of ITFS school service described in de- 
I tail in this paper is $5,67 per year. It is to be noted that the National Center for 

Education Statistics in the 1976 edition of The Condition of tJdueation estimates 
that the current per-student annual school cost averages $1,300. In other words; 
the cost ofpwvidifig ITFS systems to Americans schools is less than one half oj one 
percent of the total per pupil average annual cost of American school education. 

The cost of ITFS services for the distribution of medical education is even 
more infmilesimaL The annual tuition cost at so\ue medical schools today is more 
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Figure 5. Annual total per-student costs. 



than $12,000. Using, howevor, a much lower annual tuition cost, say, $6,000, or 
half that of the George Washington an^ Georgetown medical schools in the nation's 
capital, the cost of ITFS distribution ($13^.61) is less than one-quarter of one per- 
cent of the annual medical school tuition fei^ ^ 

ITFS Generates Its Own Economic Viability 

Today, ITFS is the only major educational^telecommunications methodology 
generating its own operating support dollars. k 

How would public television and public radid^urvive without the regular, 
annual appropriation of the millions of federal and s^ate dollars which keep such 
operation^ alive and e^anding? How extensive would be the educational use of 
satellite circuits (although there would be spme, of course) were the supporting 
millions of federal dollars "free'* satellite circuits qot annually appropriated 
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by Congress? Where are the educational cable and I'M-anultiplexed circuits,that aic 
/*canying their own freight?" 

ITFS Has Sound Operations Management 

Today, il VS educational/medical teleconnnunications systems have an annual 
expansion rate of 12.3 percent,^ without the infusipn of funding f rom aiiy federal 
source. 

How has ri FS survived without the underwriting provided by Congress for 
satellite, public broadcasting\ and some other esoteric federally-funded educational" 
telecommunications systems? It survives this lack of federal support because opera- 
tors of ITI'S systems have learned to manage their operations so effectively in [he 
pubHc interest that they are getting by without animal subsidies from the federal 
trough- Wliat would ITFS do for eduaUion if it were given the federal support, 
under the direction of qualified project officers, that its record merits? 

(In the interests of accuracy, it should be noted that during the late 1960s, 
federal funds were made available to establish ITFS operations, and that HFW's 
Bureau of F:dui;ation .for the Handicapped, under. proj^Sct ofTicers H. L. Saettler, 
P. A. Andereck, and M.J. Norwood, is currently providing major federal interest 
and support to ITFS when used foi Jhe delivery of services affecting tlie liandi- 
capped.) ■> 

ITFS Is a Democratic Telecommunications Methodology 

Because^ITFS transmission is liiie-of-sight and uses very low-powered, relatively 
simple equipment (which can be safely and easily used by non-technical persoiuiel), 
and because ITFS systems-are low in cost (compared with comparable public TV, 
satellite and CATV systems), Io\:al school, college and social-service organizations- 
whether publicly or privately controlkd -can afford ITFS capital equipment and 
operating costs. Further, they are readily, able to determine local needs, which is 
essential no the effective use of ITFS (ofp the distribution of services to local or 
small regional populations. 

Unlike public broadcasting,' satellite stations aiul telephone systems, ITFS 
can, therefore, be used to meet precisely local scheduling and programming re- 
quirements, and can be coiUrolled by local, private and public authorities. ITFS 
is the only major telecommunications technology that permits full recognition 
H)f two cardinal principles of American democracy: the heal control of education 
and the diversity of its objectives and management. Yet, ITFS technologies 
without negating the principles of local antl diverse control- can efTectively estab- 
lish ground-based regional, state and even national telecommunications .networks. 



Barriers to Egalitarian Education 

Without question, America has created the world's most democratically-orient- 
ed system of education. Despite egalitarian legislation, judicial actions, and ever- 
increasing dollar appropriations at all levels of government, however, the world's 
most comprehensive educational system is in dire trouble. This assessment is based 
on mahy factors, including the following: 
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• Many Atuerican voters believe the spiralling costs of education are unjus- 
tified by either inflation and/or incre;ised instructional scope and quality. 

. - ..(Voters approved 74,7 percent of sdiool bund issues in 1965, only 46.3 
percent in 1975.^ And, witness the recent 2-1 passage of hoposition 13 
by California's voters and siinilaY legislation elsewhere.) 

• According to figures compiled for the Advisory Committee on Issues i>f 
Hducational Technology, National Academy of IZngineering, the con- 
straints of time and geograpliy are primary reasons for the current failure 
of the country's educational processes to meet SO percent of the natioirs 
critically important educational needs ' 

• Education is the only major American industry that fails to make major 
use of modern technological developments to increase the scope and distri- 
bution of education services and to increase the net productivity of its 
*'workets'* aitd "executively' 

What are the barriers to national consideration and use of an educational tool 
which has demonstrated for almost ai^ecade i^s effectiveness and economic via- 
bility at all tevels of education? 

hi May of 1962, the Congress of the United States, recognizing the educational 
potcntialTof television, amended its Communications Act of 1934' to provide for 
**(Irants for Educational Television Broadcai^ting Facilities*' (PL 87-447, 87th Con- 
gress). The adjective broaUcasthtg r^ihcr than educational -Uds been emphasized 
by most Presidential proclamations, and in decisions by Congress, educator study 
groups and state legislatures. . ' ^ 

The Federal Communicatttons CQmmission alojie has confitiued to prote^jt the 
original intent of Congress by emphasizing the significance of the word educational 
in its regulations. Therefore, when it 4mpleinented the Congressional amendment by 
estabHshing 31 channels (in the 2,500-2,690 megahertz frequency band) for educa- 
tional use on July 25, 1963, it titled the spectrum area "//zs//wc//V>//a/ Television 
Service," now commonly referred to as the ITFS Band. 

It is important to note that the initial 1962 legislation merttioned above 
includes these basic qualifications regarding applicants: ^ « 

(1) that the applicant is (a) . . . responsible for the supervision of public elemen- 
< tary or secondary education or public higher education . . . (b) the state educa- 
tional television agency . . . (c) a college or university (d) a non-proHt foun- 
dation, corporation or association whkh is organized primarily to engage in or 
encourage educational television broadcasting. [ 



The Congressional Conference Report establishing the May 1962 ETV Facil- 
ities Program (Hou&e Report 1609) very emphatically states: 

The conferees placed the responsibility for the execution of this prograttl in X\\h 

Office of the Secretary of Health. Education, and Welfare (HEW) Under no 

circumstances should this program bp subordinated to^or tied in with other Fed< 
eral programs in the Add of education. 



The Congress initially designed this legislation to pnsur6 that it received top, 
prompt attention and to emphasize that funding would go primarily to educa- 
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tioml (iiv)t pitinaiily to ImyaJcasting) oigaiii/.atioiis. Today, iiyt one ot these 
basic ( oiigrcssi^iial uitciits is being tolKmed • i 

The allocation ot giant iunds k in -a lowei -ccheU)i1gioup of thoOtticc ol l ilu- 
catiftn tar tijom the top level ot IlliW and is made to public broadcjfttilig organ- 
izations who^e primary anii' is to pi^>duce and distfibule. over n wide geogiaphic 
area. pr(xgraim of general cultural and intbrmationaj interest, rather than specific 
educational curricula. 

Oddly enough. Tt was theeduc^lvfs themselves who tlist toifcup tlvp spikes that 
held' the guiding "tracks"*ot PL 87-447. of Mayi 1962, to me'Coiigrcssional 
purpose. . *^ ' • ' 

In 1967x8 commission of educators set up by the p*estigious Carnegie Foun^ 
datioii published its report on educational TV.» This report primarily concerns 
general public broadcastmg, wliich it analyzes in depth. At its very end.begmning 
on page 2.37..the report devotts less than a page to Instructional Television Fixed 
Service. The ■remaining .^.^4 pages emphasize that "non-coifimei-cial educational 
television stations inay transmit educational. tultuial and entertaimueiit programs" 
with little reference to the use pt techriolot^, t#r tbrmalized, prescribed, educa- 
tional instruction lor students. - 

This Carnegie report and millions of Ford Foundation dollars led to the enact- 
ment by Congress otPi: 90-129. in November of 1967. which established the Cor- 
poration for l^^blic Broadcasting^ As its name implies, this organization (with its 
operational associate, the Publtc Broadcastii)g Service) is solely concerned with pro- 
moting public bro'adcastiiig. aiid.it?, federally-funded Congressional liaison organi/a- 
tions aggressively a«id exclusively protect the Hue of federal funding tor their public 
broadcasting membership. During the current fiscal year, for instance, appropria- 
tions will provide jnore than $42 million worth of federal subsidies tor public 
broadcasting stations, and tbrecasters believe that Congressional appropriations tor 
public brbadcasting wai soon c\ccc*t $100 million pei year. 

.Further the technicaby k^lowledgeable National Science boundat ion' has spent 
more than $10 million of the taxpayers" money in recent years to develop costly. 
e«)teric educational teleconiniuiiicatio^s prototypes, such as those of projects 
Ticcit and PlrfTo (which would be equally costly to replicate), but it has refused to 
supply comparable funding levels fbr the support of ITFS system research and de- 
velopment. * 

Fven llFW's National lii^titxjte of Fducation. which is specifically charged by 
the Congress with responsibility fbr educational innovation, appears to prefer 
spending dollars for- spectacular satellite experiments rather than for developing 
practical telecommufiic«tions 'delivery systems. The satellite experiments are 
designed to serve approximately 15.1 percent of the nations i»oiMilatioH, whereas 
practical teleconintunic^tions delivery systems are capable of seizing ai>proximately 
84.99 percent of the population, while costing much less in scarce spectrum space 
and citizen tax dollars. 

Fortunately, deSpite lack of federal encouragement, ITFS is^far from dead.. 
Fortunately, too. one federal agency the Bureau of lijucation for the Handi- 
capped (Personnel Preparation and Media Services Divisions) has kept ITFS appli- 
cations research and demo^lst ration alive by funding the world's first use ot IThS 
to serve specifically the educational needs of handicapped children. 
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How to Put Edul;;ational Technology 
on the Right Track 

Some major decisions and actions will he required at all levels ot education and 
pertinent jurisdictional leadership before educational technology can he put back 
on track and headed inahc rigli Indirect ion, Thencqiiired steps can be plotted in a 
step-by-stcp procedure. 



Step One f ^ 

T^he first steptiii getting educational telecommunications hack on the track 
is the establishment of an accurate general ijnderstanding llniong pertinent -educa- 
tors JUid government officials of the educational telecommunications technologies 
available and of the potential use and economic factors pertinent to their respective 
applioatiop to one or more components of Americans educational processes. 

This ed'ucational and information objective is a basic requirement for alhjuris- 
dictional levels fcderaK state and local affecting educational legislation and opera- 
tions. Unless this is^o#;, educational legislation and funding will be the rcsuh of 
. special group pressures, Vather than national interests. 

Step Two 

* ■ * % 
The teccm^ prefMcani step concerns -breaKing the educational tciecoimijunica- 
tions monopolies which exist at the natio^^al aiid many state levels. 

Current federal funding legislation, for instance, limits the p{iss-through process 
of federal educational broadcasting dollars solejy to public broadcasting stations. 
It is neither in the interest of the naihi(i^sMenH)cratic JUti^re nor in the immediate 
public interest to limit all federal educational telecrymmunications funding to a 
sifigle monopoly controlled by broadcasters, not by etlucptors. " 
• Federal legislation is needed as soon as possible to preclude vested-interest 
* control of educational telecommunications and to recognize and clearly establish 
equal status for both **educational TV/* as public broadcasting i3 called, and 
i/is^mcr/ona/televisiop, such as IT^FS. *^ 

Otherwise, a federally maintained CI^B and PBS will not only destroy the only 
self-sustaining telecommunications* operatioh—lTFS~ln the educational telecom- 
munications field, but will create the type of niOTM)poly capable of destroying 
America's hope for a' truly egalitarian educational system. 

. » \ I. • 

> ^ Step Three 

It is most, jfn^^ant that feder^l^ and state funding dollars fm educational 
telecommunications be^^jjaccd-in the custody of those who are most directly ac- 
countable for the use of thosfe^qllars. ^ 

For instance, funding dollarsSwtjlch are now placed by the National Institute 
for Hducation and the National Sci\5nce Foundation would probably W more care- 
fully and productively used if they were spent by the Office of the C\)mmissionen 
of Education. Further, the transfer to a single funding source cpuld S|ubstantially 
reduce the ^niount of currently required overhead dollars. " - 
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Step tour 

ITI-S operators should form a pr()(cssit)iial st)6icty to orgaiii/c their cxpcrioiico, 
so that the experience of one member can be piomptly made i^valtablc to other 
society members* and so that cducatt)rs. IcgishUtns and others needing iiitt)rmatmii 
regarding the use ot ITFS can have an authoritative source from which to secure it. 

All other major suppliers of educational sdpplies and sejvices (cab^and public 
television t)perators. .textbook and audiovisual equipment manufacturers) have 
such organizations, but ITI S has not had t)ne since the l-CC's Natu)nal C\)mmittee 
for tht Ftill Development of the histructional Television I'ixed Service was abol- 
isUcil approximately four years ago. 



Conclusion 



In the end. what happens.to ITl-S will depend on actions taken by the Federal 
Comniunicatit>ns Commission. ] ' . 

Currently, some commercial interests would like to use ITF5 tor the distri- 
bution of pay television progruns. At least one manufacturer wants to usurp two 

ITFS spectrum plus guard spectrum (or 3647 per- 
rum) to establish a commercial, limited common- 



30-mcgahertz segments i>f the 
cent of the entire ITFS spedi— , 

carrier system, under the guisd of coux%c, of a social servi^e tor-profit operatu)n. 

Even non-profit operations (such as some would-be satellite users and opera- 
tors) would like to secure for special interest uses portions of the valuable ITFS 
educational spectrum. 

The FCC must be persuaded to resist these attacks on our most valuable edu- 
cational spectrum resource. The 1971 decision tt) reserve the ITFS spectrum-for 
non-profit educational use.|^onsidered by many tO be the nu)St statesmanlike action 
ever taken by an American regulatory conunission in the public -interest, was by a 
bare majority of four to tHree. Since the composition of the Commission has 
changed substantially since 1971 (only one of th*e Ctmimissioners who voted for 
the establishment of the service is still on the Cummissit>n), and since the commer- 
cial and other interests trying to secure the spectrum space arc served by profes- 
sional lobbyists, a vigorous and concerted efft>rt must be made on behalf of ITFS. 

If the FCC refuses to reduce the ITFS frequency allocatit)n, and if the actions 
outlined in steps one through four arc taken, ITFS will soon take its rightful place 
at the forefront of America's educational, medical and social service delivery 
processes. 
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Bert Cowlau comment^: * 

Before undertaking this assignment, I Iiad assured John CurtisH would be no > 
less gentle with him tha^ with anyone else. I cannot be ungentle; his paper 
_ is solid and fact-filled, and I feel somewhat ashamed of myself as a **cQmmunica- 
tions policy planner** tliat I knew sp little about ITFS before 1 read it. However, 
there is one area in which I would take issue, since l.believe satellites and ITFS can 
combine to provide far rpore service, mdre outreach, and more flexibility at lOwet 
cost. (I do agree totally, of course, about the need to stop any attempt by any 
commercial operator to seize any portion of the ITFS allocated frequency band.) 
Actually, Johji and I are in agreement abo^t the ITFS/satellite approach recom- 
mended by the Public Interest Satellite Association, of wliich I am co-director, 
and which I will describe here briefly. 

Under existing regulations of the International Telecommunications Union, ^ 
• which governs all spectrum allocation and whose agreements have Treaty power, 
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the only aftordable option for low-cost, small tctminal. interactive telccoiuinuni- 
cations for the non-profit sector would be in S-Band. the 2-4 GHz frequency band 
in which H I S operates and wliich is reserved for education, wanldvyide. Tlie 1 1 U 
will convcrie a World Administrative Radio Conference (WARC) In 1979. Decisioris 
made at it will be binding until the end of this century. What has been proposed 
as a matter of U.S. policy (whit>li U.S. policymakers are still debathig). 

1) Seek a dedicated spectrum in S-Band. 

2) Proceed with research and development (by NA^A) for the further development of 
the l arue Deployable Amcnna SatelUte Experiment (l.l)ASF). designed by NASA s Jet , ^ 
Propulsion laboratory, on v^fliich. for policy and budgetary reasons, progress has been stoppeO. 

3) Retool the LDASl- configuration to be, geosynchronous. S-Band. multi-beam, thus 
protecting the Integrity of all ITl S terrestrial systems, since a multi-beam would provide the 
capability of checker-bOardlng frequencies and Urus avoid interference wiUi any 1 1 I S System s 

4) In the short-term. Consider a hybrid, system in Mich those 11 I S systems so desiring 
could interconnect via the satellite and rc-transmit.on Uielr terrestrial facUitics. . 

5) In the long term. buUd a Uuly large-antenna, public service satellite telecommunica- 
tions system that would provide thousands of (non-Interfering with 11 I S) interactive chan- 
nels, using low-cost and portable equipment, for educational and pubUc service uses 
worldwide. ^ - '■ 

I cannot say positively that such a system -requiring as it still dots a great 
deal of research and development on the leading edge of satellite technology^and 
involving, as it will, the use of the space shuttle (still an unknown iri many ways) 
to launch the large antenna satellite will work. The thrust of my argument is to 
keep the options open. If not kept open at the WARC, and assuming that S-Band 
is the only affordable ^and, education, as has. happened before, will become sub- 
servient to commerce. We are at a communications crossroads; time is runnmg out ; 
education -and educators and the deliverers of social services must make their 
need's known clearly and quickly. Neither spectrum nor parking spaces tof 
satellites are infinite in affordable terms. 
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Teleconferencing + Telewriting = 
Continuing Education in 
Wisconsin 
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Tlie telephone, is a look-twice phenomenon. At first glatice it appears to be a limited 
medium whh little potential in education. The telephone has thus often been ig- 
4iored in favor of its more glamorous sisters -television, radio and computerized 
instruction. But a ^cond look reveals its particular advantages: The telephone 
is interactive, flexibie, im^xpensive, widely available and supported by a well-devel- 
oped infrastructure. )t is an audio and visual communications channel Using tele- 
writers, graphic input devices or slow scan televidco systems, & telephone network 
lends itself to a variety of instructional formats. ^ * 

In short, the telephone is uniquely suited to many educational roles, one of the 
^foremost being the delivery of programs to a new generation of aduh learners. 

Continuing professional educajioq and avocational aduh education are two of 
the fastest growing areas of higher learning. Their rapid growth, reflects both a new 
philosophy of education and the need for professionals to keep abreast of informa- 
tion. It is also the result of the simple demog^aphic fact that the U,S, is becoming a 
society of older people. In the present decade, the number of 25 to 34 year olds 
will increase 44 percent, and this dramatic shift to an older population will conthi- 
Ue wfell into the J 980s and k990s, * 

Higher education hasyuaditionally focused on fulKtime, on-campus youth en- 
rolled in formaPdegree prc^rams. Hd^evdt, the new ppsl -secondary student, the 
adult, has a different view of education and wants the opportunity to learn in his or 
her home community, Tncse part-time loamcjs of all ages and lifestyles have diverse, 
kartiing needs. Rather ihan defining education as a termirjal degree program to pre* 
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pare-wiic tor t'utuic goals, the adult leaiiicr sees ediica<ion'as a seH-diiectcd activity 
tluit contiHitcstliiough lite, l-.ducatioii, concept uali/.ed as lifelong learning, is a velii- 
dc foi oii-goii%'vocatioiial developiuciit aiid Icisiiie tiine puisiiits. 

Aside from a personal interest in professional growth, contiiuring education is 
increasingly viewed as a necessity in many fields, including engiyeeiing. The ten- 
dency for iwofessional associatious and licensing boards to encourage contimiii)g 
education will most likely accelerate, forcing fcduCators to revise their curricula ami 
teaching methods. 

The adult'leainer is also often a distant learner who lequires non-traditional 
delivery systems. To reach adults in their home communities, higher education, 
wliich is prinnirily campus-based, must implement um/ modes of instruction. The 
development of oilt reach programs, however,.is oftert limited by budgetary con- 
straints. The' delivery of nistructioA to students near their homes oi places of bus- 
iness is usually not justified ecom)mically if an instructor nmst travel grCat distan- 
ces to serve a few participants at .each classroom site. What alternative, then, is 
most economically feasible, makes best use of teaching resources, and effectively 
' meets the educational needs t)f distant adiih learners? 

In response to this- quest ion, many educm|)rsare turning to the telephone, one 
of the oldest and most effective mediums. Althougl) invented over 100 years ago, it 
remains the basic* instrument of the oew communications lechnology. Tollowing 
many small-scale experiments in the l%Os, the telephone's unique advantages are 
leading to a second generation of educational telephone networks in North America 

and Murope. ^ 

There is almost universal a^c;ement that two-way communication is a neces- 
sary element of long-distance education.^ A telephone network is interactive, allow- 
ing students and instructor to exchange information, ask questions and receive iiii- 
. majiate feedback.. The process of interaction between faculty and students and 
among stuiients tliemselves is perhaps the most important of the educational pro- 
cesses. Wliile television and radio may be appropriate for some C^ytrs^s, these essen- 
tially ^)iie-way systems fall §hort when discussion and immediate feedback are. 
required. • . * ' . . ' 

A television network, which uses cables, microwave or broadcast channels, is 
also costly. and cannot easily be mod^fl^d to incorporate iiew receiving locations oi 
to shift transmission sites. A telephoTlc network can Use various combinations of 
dedicated and dial-up lines to minimize cost while maxiini/.iiig reception and trans- 
mission flexibility. For example, dedicated lines may interconnect any number of 
remote classrooms, whilp dial-up lirtes gjvp people, at otjier locations access to the 

network. ' " k u 

The telephone also offers instructional flexibility. Course materials can be 
modified easily at reasonable cost. The latest tejewriting equipiftent or slow-scan 
tT^levideo system can display a variefy of graphic or pictorial infonuation to supple- 
ment audio instructio^i. « , 

In Wisconsin the focus has long been on the teleplioi^e. The Wisconsin idea 
that the boundaries of the campus are the boundaries of" the state -provides the 

• philosophical base for statewide outreach programs. In tlflf^pportive environment, 
the University of Wisconsin Kxtensiun's Statewide l-xteiision Education Network 
(^EN) and l-dtfcational Telephone Network (HTN) lia've nourished. ToUay these 
telephone networks annually attract over 30.00^ sludent?- engine^s, teache^rs, 

. physicians/nurses, iibrarians, lawyers,U)Usiness people, social workerli and others. 
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* Wisconsin s Statewide 
Extension Education Network (SEEN) 

Wisconsiirs Statewide Extension liducatiftn Network illustiatcs the application 
of the telephone to engineering ethication. stliN was developed in I^K>^ to ineel 
the instructional ne#ils ot extension engineeiin)^. I'oi the past eight yeais, its unique 
capability^ lor both audio and visual piogi^i^nning lias made it possible lo deliver 
. continuing education to engineers through<iu1^he state, even in the most isolated 
communities ot* nortliern Wisconsin. ^ 

Sl:l:N uses leased, commercial teleplione lines to simultaneously tiansmit 
4iudit) and visual matlMial to luany widely se|Xfiatod classiooms. Two-way audtn 
conununication allows students at any Slil^N locati^i^n to participate actively in 
the course, asking questions and exchanging information with the tnstiuctor and 
fellow students at all the connected sites. l.Ucctuowirters supply the visual tHement. 
Any material tliat is custoinarily'shown on a classroom chalkboard e(]uations/dia 
grams. outlinej>, graphs, line drawtiigs can be presented instantly onlhe electiowri 
ter and transmitted' over the t?Jcphone lines to all Sl'l-N locations. Studdnts view 
the material exactly as it is crviHeJ by tlio -instructor and may connnein oi ask 
^ questions any time dming the session. 
• ^ , The SlijiN'^ysteni links more tlian 20 locations tluougtioul Wisct)nsin (see 
figure I ) with approximately 3,5(K) miles of long-distance telephone lines. The loca- 
tions were selected according t04ropulation densities, educational needs of local 
residents and ibistribution of engineers and other professionals in tlie state; This 
. a^ntlguratioij allows the network to serve 8() percent of Wisconsin's engineers alid 
ted:hnicians./Tlic classroom settings vary: some ju^ in county comthouses, while 
otljyrs i»t^/>n campuses or in manufacturing tirms. li)^.^ldition to intra-network 
conjnunncation,^ teleplione call from anywhere, in the 1&.S. can be tied into the 
Hystem, tlius providing contact with outside ex^^t5., 

^ . . ■ ^ * ^ V 

Programming for Engineering Education | ' . 

- . ■ ■ ' ^ 

Extension Hngiiieering offers SI**l''N prof^ian* in both non-credit continuing 
education and credit undergraduate and graduate education.*^ 

Continuing education, the largest iwogram and|he b^asls of the entire Wisconsin 
telecoiderencing network, is directed to tlie pracUcing engineer and other pn)fes^ 
sionals. I jigineering^courses are usuall^t^onducicd over ti six- to eig{jit-week period. 

/^meeting' once or twice each week. They tend tiy bc^ractical state-of-tlie-art courses 
tailored to the needs of professional eij(^ineers (e.g., huhistrial anil Manufacturing 
Engineering Refresher). Continuing educi»(ion courses are usQally offered between 
4:30 and 10:00 p.nl.^Monday ihnuigh Thursday, times thjit are convenient for 
working enginecTs. Participants; e'M\ Continuing iiducation Units (CtU) for each 
program satisfactorily completed. - \ 
• Wisconsin ^engineers who etw^U in cont liming educatjon programs have a 
uniqut> opportunity to (farn a pr(fcSsional;ilevelopment degree in ^engineering, a 

• post-bac^ilaureate degree pioneered\t tTie IWverfiity of Wisconsin. The IM). pro- 
gram is based on the special needs and pcj^soiuJ objectives of the full-time empkryed 
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EXTENSION 
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. ' UNIVERSHTY of WjSCONSiN-^VTENSfON • 

' - *^ ^ .0 - . ' 

Figure I. The SFliN network serves 80% of Wisconsin 'S engineers 
' \ ' . and technicians. 

engineer. Bach engineer's plan is jlexiblo and^n be changed to reflei;! ndw learnitig 
objectives. The 120 jClKUs required may be earned in short course's, i|i?8ttttMte8*;jnd 
seminars, wo^kshops, correspondence study, video cassette courses. 'and individual 
guided sfudy programs, as well as in SKKN courses. • 

Undergraduate and graduate credit wwrses are available to both ofT-canipus 
and'oiWampus students. These courses arc* customarily conducted duriiig the morn- 
ing or afternoon hours, Continuing engineer^n^^students may also take thfc courses 
at any SEEN slt43u. Ri^sident campus sfudents areoisyidly enrolled in SEEN courses 
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tli^t arc simultaneously telecast to the 14 ty/o-year campuses ol the University ol 
Wisconsin Center System, an aiiangement otVen moie economical than offering sep 
aratc classes at each school. In many cases, the mclusion ol working students who 
arc occupationally associated with the subject matter has 4dded much to l-lie i^le- 
Vancc and scope of instruction. In such*subjects as product liability, we)dii4g inet- 
aUyrgy or pollution control, the* experienced engineer conti ibuted much to the 
course and diallengcd the instructor to keep abreast of enginceMng,piactice. 
^ Lngincering SHUN cour*^es may originate ii^ Madison, Milwaukee, Wausau oi 
other locatit)nstw allowing flexibility in pri)gram topics and the most ef fective lissign- 
^nient of faculty specialists froni^iy piM;^t i)f the state, ^ 

Administration Is a Cooperative Effort 

« Tha- administration and managemei^ of the SKIiN engineering piograms in- 
volves three groups: Instructioival C-oiiuiiuniJations Systems, Mxtensioirs Depint- 



Loimii 

mcnt of.llngineering and Applied Sdfc^^cs, and Hxtension agcutsat the k)cal level. 

• Instructional Connnunications Systems (K'S), a divjsion of University I'xten- 
sion,' is resppnsible for adhiinisjlering'vSHKN, coordinating^network progranmiing 
and managing the techn»al system. Coordinating t unctions include program sched- 
»uling, instructional desijjr p^)pitftion and evafuation. iCS also serves as a liaison be- 
tween txtension Hngin^ering and -the local ageqts. Icchnical management of the 
syste^^ in,volvQ8llib operatk)n and maintenance of the t«lepho!ie network, studios, 

^♦cjassroohi hitt)k-ups, elect rowritcrs and audio cquipmcin, as wdl as tl\e production, 
recording aiid distribution oV programs, ^ ^ 

* ♦^n l-xteiision luigincering, course design, faculty idintincationtiuuhall aca- 
dcmicjmatters related to Sl-.-IrlN'programj arc managed by the (^irCctor (H Jtlcct ronic 
Media Prdgrwnminfi' in E^gMtl^ring (HM^H). The EMPF dji^ctor initiates courses, 
conducts direct mSl Pf6«l^^i and coordinates with otlmf Extension departments, 
s\ivtij^ in^^^^ business an^ in&i'iagcinciit, concerning ofl^'rings of probable relevance 
to-enguTeering (flientcle, ^ /« 

• The third branch of'administratK)n is* provided by the Local Program Admin- 
istrator (LPA), an Kx'fcnsion agent Ivc^iliquartered at or near a SHl:N location. The 
^LPA is the contact person at each site, who is responsible for scheduling, managing, 
vand promoting programs locally. The LPA may also1\avc a program aide to wel- 
come and assist students and to operntc the audiovisual equipment. 

The Faculty / . ^ \ ' , 

The instructional services for SUF^N courses are supplied by three types of fac- 
ulty: 1.) the professional staff of Uxtensioji Engineering; 2) the teaching faculties, 
priniarily in engineering, at five or six of the 27 campuses in the University system; 
and 3) the engineering and industrial c^Mmnunity with appropriate experience and 
teaching expertise, 

^'acUlty In the first category supply the bulk of the non-credit of ferings, which 
deaf with* their areas of professional competence. These teachers are able to respond 
qiiickly to the changing aspirations of continuing engineering clientele. Participa- 
tion in SEEN teaching encouraged as a substaiUial method of. profession 
advancement. _ * / ^ ' - 
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The Sl.l'N courses ()licicd iox creilit are generally tanj;hl by resuleiil campus 
taailty anil adapted diiectly rn)in existing CDUises oiroied to students on campus. 
Courses offered by Ibese nicutiy member?; arc pcncrally those simulcast tt>the not- 
woik fiom a class ot lesident j^tudents. Teacbeis m ihis category vmcic in the past 
compensiilcd by an *\)vejload" payment lu aildition to their legulai faculty salaiy, 
but tliey now otlen engage in SlU-N pn)g!ainniiiig as pait ol then legulai academ- 
ic activities. 

Building t)ii the long expeiience of the evening nons'UHlit oticiings based in 
Milwaukee, some o\ the SI JIN scbeilule is devoted to simulcast veisimis ot these 
couisev The mstructi)is may be born any ol the three types ol laculty. Those 
not on the staff ot UWTixttMision arc usually compeiis;ited at an houily late. 



SEEN Engineering Programs At-a-Glance 



Tablo I picseiils statistics. about the Sl'l-N eiitMnocMiiin ptogiain tlirougliout its 
opciatioiKil life. Since cuuises dilTei in Iciiptli, ciedit status, and design m relation 
to the ooiilacl hours required per credrt, the CI-.U has been used to represent the 
total time speitt by the strtdeitt on"il»e com se, ntchrding outside reading atr^study. 

l-xpcrience aird piojection show that the ertgineerrng portioir of SliKN cait 
h^ expectcHl,'<Vith good ntanageirrent . to irtaintahi an average of about 1 ,000 C'UUs 
per scnicstci.geitciutcd by about ten courses, each with appioxintately 25 students. 



^ Table 1, SEEN SiaVstics. 1970 1977 



Semester 


Number CEU 


Enrol lees ' * 


Avg. Enrc^.l 
Course 


-Fall 1970 


6J52.8 


77 


7.Q 


Spring 1971 


1202.0 


157 


17.4 


Fall 1971" 


938.8 


76 


6.3 


Spring 1972 


827.3 - 


88 


11.0 


Fall 1972 


1324.1 


181 


15.1 


Spring 1973 


936.8 


137 


15.2 


Fall 1973 


906.0 


153 


' 17.0 


Spring 1974 


^ 1.168.6 


295 


29.5 


Fall 1974 


,^_^J926.1 


271 


22.6 


Spring 197^ 


., 1349.0 


400 


36.4 


Fall 1975 


933.6 


1^3 


22.9 


Spring 1976 


1051.5 


273 


24.8 


Fall 1976 


735.8 




26.0 


Spring 1977 


, 733.2 


. ,286 


28.6 


Fall 1977 


1139.4 


•"275 


25A 

::/— 
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Thef Technical System 

A successful educational telecoufeteuciuj» systenu whether ni;ule up o\ twooi 
200 lpcations» iuchades tliice basic couipoueiits: 1) the tcnuiual oi stal,u>n equip- 
lueut, 2) the iuteicouncctiug tiansmj^isioti systenu aiul 3) the network coiUrol 
coutei. Among 'the variables tliat ifitlueiKe systeni design are the mniibcr1)f loa4 
tions; the geogiapliic area covered; the network conligurat ion,, whethei the system 
is a lour-wire, niuiti point dellicated ^letwotk oi a two-wiic il^il-up network, and 
the iietwork*s luteiuled 'use. No two designs aie likely to b^.the same, but several 
, iygrcdients are cuiunion to successful systenjs: 

1) An e(hieatiotial telecoiilereucing system should he able to connect parti- 
cipants at widely scattered focations. ^ 

2) rhe system should provide a counnniiicutious environineiit thai dnphoates 
(a*s closely as passible) the sinple-site discussion group. 

3) renninal or sfatiuu eqnipment^should provide even sound distribution and 
allow easy participation. 

4) I he system should be manageable, allowing addiliurtal k)cationKttnd equip- 
, mciit as well as modifications to meet user's chariging needs. 

5) /V network control center should provide a program origination point and 
es^jential supervision of the systeiirs technical operation. 

, 6) riiK transmission system should provide clear, iulelligible coinmunicatiun 
betwtieii all points ou the network. 
7) The system should be able to connect gioMps anywhere in the world via 
* r^ular telephone service. 

Jylp^hods should be developed to recognize and Clear quickly any techni- 
cal problenis interfering with service. 
9) l-quipnieilt should feature the latest technology and f)e reliable and 
servrceable. 

10) All terminal equipment, station location interfaces, and installation prpce- 
ilures should be standardi/etl throughout the system,^ 

Witii these general capabilities in niind, the tiucc basic i^omptnierils of the- 
SHUN system will be described in greater detail.^ 

Station Equipment * ' 

Hach of the SIIHN classrooms has identical o^iijipniern : a Daroine Convener for 
two-way* voice eornnnniication and a Victor HIectroWritcr* to either^traiismit or re- 
ceive graphic ntateriaL Using these devices, iJn instructof can present bi^th audio and 
visual information to students in a number of widely scattered locations. 

Tlie Darome C^onvener** (figure 2) is a sell -contained, portable conference set 



* rhe Wectrowriter, manufactured by Victor Coniptomcler Company, was an early pioneer 
in visual. telephone devices*. Recent developmet^ts in lelewriting and teleyideo systems are re- 
viewed at the end ot'this chapter. , • ** • 

♦♦The C?onvener was developed cooperatively by Instructional Communications Systems, 
the Darome Company and the Wisconsin Telephone Company to meet the unique need for im- 
mediate^ two-way communication in an ca tended geographic area. * ^ 
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Figure 2 Partic ipants a1 all network sites interact via the Darome 
Convener, a portable unit with a speaker and 4 microphones. 



that contains lout microphones and a speaker that plugs wWo a standard telephone 
♦jack and AC power outlet. Students simply press a bar at the base of the micro- 
phone to participate in class discussion, l-ach microplume has a 20-ft. corcTto allow 
easy access by^ students. As many as 16 microphones may be placed in a single class- 
^^>om usin^-a jack provided on the unit and atidto niixcrs. The audio amplification 
* system produces highly intelligible sound in a classroom seating up to 300 peopjfc. 
' Klcctrovyriterk pernnt the transmission^ reception and projection of any visuall 
material customarily shown on a classroom chalkboard. As shown in figure 3, the 
. instructor writes or^ the electrowriter transmitter with a special ball-point pen. Pen 
' position and movement create tone signals that are carried over .regular telephone 
lines ly electrowriter receivers in SHFN classrooms around the sTate. These signals 
are transla4ed' by the recqiver^ito an' instantaneous and faithful reproduction of 
the instructor's writing. T\\c image on the receiver is then projected onto atcreen, 
which becomes the classroom chalkboard. J 

The basic electrowriter system consists of a transmitter and receiver, each of 
v/}\\ch liave.an electronic pen, servo-mechanism, atid a writing area of 17.5 square 
inches. The SHHN clectrowriters were modified by Instruciional Connnunications 
Systems ip double the writing and viewing area, thus making a two-frame systepi. 
Wienf one traftia is be^ng dei^lOp?tl*by the instructor, sludSnts cdiv still see the 
frame 'previously discussed, » 
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The SEKN system uses two dedicated, four-wire, multi-point teleconferencing 
v networks; voice signals arc transmitted over one network, while the sea>nd network 
simultaneously transmits the signals from the electrowriters. Having'two of the 
four-wire networks gives the system greater flexibility, for both audio and visual in- 
formation can originate from any SHKN location* 
• \ SKHN*s dedicated system uses'permanently installed facilities leased from fHe 

telephone company on a 244iour-a-day basis. Because the listening centers are per- 
" nianent, all points on the system ar/ wired to operate Hke a party line. On a four- 
wire system of dedicated lines, each message is carried on its own pair of v^^ires; 
eliminating feedback on the return loop. Greater control over signal levels, signal- 
to-noise ratio, and signal bandpass also results in a transmission quaUly far cixcecd- 
ing that of a'two-Wl^c conference system, v 

The basic building block of a muUi-point, dedicated network is a four-wire, 
six-way bridge. Using this together with existing telephone transmission facilities, 
a network of any size can be designed . Since these bridges cati be located regionally. 
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a iictwoTk can be fonncd in a rcgiDiial building-blocIC fashion. Tlio piaclical si/c 
limit li)i any icgion, however, is 10 stations, because ol the noise eieated by the 
nuijtiple lacilities and ciicuit tenninations. Most oY tlie techniques used to con 
stiuct a nuiiti point, private line teleconlereneing system aie standard opeiating 
proceduies within tlie telephone indusliy. Lquipment is available troin several 
iiianulactuieis and suppliers. 

An important ingiedient in a successrul dedicat/.ul telephone netwoik is tin? 
ability to connect other locations to the loui-wire System. By biidginp a dial-up 
call to the piivate line nclwv)ik. Sr.LN's coveiage is extended to any location wheie 
iheie is a telephone. 

Studio Control Complex 

The studio conliol complex consists^! studios fioiii which programs may orig- 
inate and a control looin ior network operation It is located on the Univeisity of 
Wisconsin Madison campus and is opeialed by Iiistiuctioiial Coinniuiiicalion 
Systems. 

The control room and studios were designed to piovide smooth, tionble lree 
prograinniing and to minimi/.e the huulen on the instructoi. Because all technical 
aspects ot a program aie handled by a trained engineer, iiisliuctors are tree to con- 
ceii.rate on theirlinaterial and presentation. 

The conliol Vooni (figure 4), is equipped lo handle progi^jim control, telephone 
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' Figure 4: A control room enght^er handles the technical aspects of 
program and monitors the network to detect any problems, 
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nctwoik contiol. Studio soiiml contu)K uu)nitoring, and nctw()ik lailuic detection. 

The contiol looni technician uses a console lo contiol piogiain audio s^>urccs. 
such as tape recoidings and iniciopliones. l-oi example, the 'technician loads any 
mst*rt tapes on the tape niaclimes and plays tluMp on cue liom the instiuctoi. The 
technician also controls the electiowriter signals and ie\:oids jAogiams Toi future 
refeieiice or **make-up'' sessions. 

(oniplete contiol ol the entire telephone netwoik is maintained in the contiol 
loom. Befoie piogiani time, tlie technician establishes tlie telecoiilerencing net 
woik. quickly tying in the appiopiiate locations. I he network/)!* dedicated lines 
can be ariaiigeil as piogi:aiiis and enrollments dictate. H^irticipatiiig locations can be 
selected Toi total system piDgiaiinniiig.or regional netwoikscaii be established and 
pu)grainmed simultaneously. Dial-up biidging eontiols also allow the technician to 
lie icgulai calls into the private network. 

Studio sound system equipment is used to contiol the distiibutit)n ol audio 
prograinniing^to the stuiUos. so the i^stmctoi can lieai the response Iroin the net- 
woik: to the control loom, sd all audio cliaiiiiels can be monitored. and to admin- 
istiative olTices. so stall can listen to progianis. The contiol room also piovides geii- 
eial bmldiiig paging witli emergency ovenide to all aieas. 

Mi)iiitoriiig is ciucial to the quality of network piogrannniiig. Console contiols 
and VU meters allow tlie techiiiciau"^o cue and listen to any ol the audio sources 
without connecting them into the network or piograin. The technician is also able 
to monitor selectively the output levels at the distribution console and coirect tlic 
level quickly. Tiansniit signals are nionitoied to check thnt signals are getting 
thiough the master biidges at the telephone company. Visual quality is inonityied 
on an electiowriter receiver in the control room. 

Quick detection and resolution of netwoik Tailuies is vital to the success of any 
teleconlerencingMietwork. Witlmua l()-liour programntiiig day. an aveiage ol three 
or loui system failures may occur on Wisconsin's two eiducatioiial telephone net- 
works. Adeipiate monitoring and test features aie therefore necessary to miniini/e 
network downtime and progrum interruption. An experienced contrail engineer can 
isolate a problem quickly ..and identify the somce, whether station equipment, 
tiansmisiiioii line, carrier system, or some ofher characteristic failure. More complex 
failures can he reported to the tel9phone test board, which then helps to isolate and 
correct the ^^roblen^ Given the ability to quickly isolate a region, the technician can 
bypass the problenv area and x:ontinue to operate l\\c remaining parts of the net- 
work. A control room micropbone allows the tcchniciaji to talk to any point on the . 
network/ * . / , 

Tlic clectrowriter transmitter is contained in s special table that keeps it flusli 
with the table surface f^ ease of writing. Tlic electrowriter also sits-on a swivel base 
that .can he adjusted /or the most, comfortable position. A microphone head-set 
frees me instructor'^iands for writing. 

Xji electrowrit'cr receiver in the auxiliary control room is used to project the 

visual presentation onto the screen in the studio as tbe instructor writes on the 

transmitter. iWit bar-activated, table microphones allow students to interact with 

participants at ^>thcr SHhN locations. Tables and chairs are arranged as a classroom 

setting, witl^'Vach table having two microphones. 

/ 
/ 

/ 
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Program Planning 

l-tToctive use ot the SM-^N network depends on caietui ptogiatn planrnng. 
l-roni the inception ol a topic thiough Imal ptodiiction. piogiarniuing is a complex 
process that leijuires close cH)ordination among the instructional department, ICS 
statT, and local UW^xterision agents. 

Program plarWTUig basically involves seven stages; ct)ntent selection and devel 
opnient, network sclieduling, oferational design, program announcement, promo- 
tion, regisnation and production.^ Standard procedures guide programmers 
through this process. A 20-minute videotape acquaints programmers with the many 
elements involved in effecUve programming, including support seryices available 
at l( S and other Kxtension dcpartnienls. A brochure on planning procedures is also 
available to programmers. 

Content Selection and Development 

The content ot* SliHN engineering courses is intliated and developed by lixten- 
siim^^ngineenng facuHy, The^bMPI.; director oversees the selection of courses and 
ufttructors. * , — ^ 

For continuing education courses, hngineering has found that etTective pro- 
gramming is based on an accurate determitiation of the education needs ot its cU- 
ents. These needs are determined through: questionnaire surveys; voluntary sugges- 
tions from both kn^Tructors and striulents; advice from persons such as industrial 
training directors or those serving on various continuing engineering studies advis- . 
ory committees; and spontaneous **targets yf opportunity'' that indicate a subject 
likely to be of current interest to a specifit clientele. Tor example, close watch is 
kept on legislation that appears to require an increase in some technical skill or^ 
knowledge, such as a how unitbrm single-family housing code or a solid waste dis- 
posal law. 

Graduate and undergraduate courses are based on the more traditional require- 
ments of a degree program as well as the willingiiess of an instructor to offer a 
course in the SL* KNiiiode. 

Scheduling of Programs 

Program time on the Slil-N network is usually scl^'duled at an annual meetir/g 
held in Jami^jiry, One or iWo weeks before the meeting, programmers are invited to 
submit programming requests for the acadeniic year, which are sorted and preplot- 
te'tl on a master. schedule to best utilize network hours and resolve conflicts before 
the meeting. The meeting itself alloVs programmers to review the entire schedule, 
negotiate hours if needed, and firnrup the.ii>itTograni times. Two weeks after the 
riicctiiig. all requested network time is rechecked and confirmations are sent to 
the programming departments. I urthcr requests for tiiiip can be made during the 
ypar. 

Operational Design 

* . «• 

The overall operational dijsigri of a program involves both the programming 
dcpartincut and the Inslructiuiial Communications Systems (ICS) department. 
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Uach gniup lias certain responsibilities but works closely in planning the 
following: - - 

• Target clientele: Identifying target clientele and piograin objectives. 

• Budget: Determining program materials, mailnigs, production, suppoii 
staff, honorariums for speakers, people aecdcd to make the program success- 
ful and arriving at a program fee. | 

• l^romotion and publicity: Planning biochuics, press leleases, radio spots, 
feature stories, radio-TV appearances. 

• l*roduction timetable: Establishing prerecording, telephone tie-ins, 
remote program origination, A-V materials, cassette packaging, 

• Instructional approval: Obtaining deparlmenl chairman and divisional 
dean's approval. 

• Registration process involved. 

* • l-valualion instrument to be used. , 

• Program materials: Determining handouts, books required. 

C^^Course format to be followed. 
• Station selection: Serving statewide or certain locations, 
• Piogram initiation request: (onfirming the operational design; also the 
official contract between the progranuning deparlmenl and ICS. 

Program Ahnouncement 

A program announcement is prepared by the ICS program coordinator in 
conjunction with the program .^lepartment to provide the U)Cal pi^ogram administra- 
tor (LPA) and network coordinators with pertinent iiy'onnalion about the prograyi?* 
A schedule. card mu;5t be returned within a given time, usually two weeks, if the net- 
work facilities cannot be scheduled. The LPA determines location availability and 
uses the schedule card to infprm ICS accordingFy. From the schedule cards re- 
turned, a listing of confirmed locations is sent to the program department and the 
registratioFi office, which keeps a checklist for location requests. The program de- 
X partment then completes its program brochure identifying specific network loca- 
tions. The program announcement, with its approximate bO-day lead time, gives 
the LPAsjjnd the progranmier ample time to schedule and promote the programs 
properly, ^ ^ . ^ 

Prpmotion * ^ 

/ The promotional strategy for SEHN engineering a>urses has been largely 
based on direct-mail announcements, ApproKimalely 20,000 people in Wiscon- 
sin and some engineers in Iowa, Minnesota, and Illinois, receive brochures. An 
internal mailing list is augmented by a few outside lists. 

There are three types of direct -mailings: (1) an annual directory tb^at lists 
all Kngineering Extension offerings and describes the SKHN system and other 
instructional modes; (2) a cat^)g of KMPE courses (SEEN a;id various tele- 
vision formats), on a semester'or ahnual basis; and (3) monthly-reminder brochures 
of upcoming programs, generally grouped in interest categories, 

Mott general promotional vehicles also are used, such as the newspaper tab- 
loid-an economical and convenient medium-prepared each semester by ICS 
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and the Progiain Infbrnialion OfTice. It lists all piograins by dcpaitincirt and in 
\ eludes dates, times, fees, clientele, and a gcneial desciiption of each tH)Uise. News- 
paper ads and public service TV spots have been used on occiyUon. 

Of glowing iiupoitaiice to proiuotioi> are the local piogrtnn adiiiiiiistiators. 
^ Then local contacts witli j)otentral clientele have been increasingly etteclive in 
gcMieiating enrollments, and their efforts are enhanced by special news releases 
prepaied by lixiciision^s Progiam Infbrinalion Office for distiibulion by the 
IPA in local news media. 



Registration . • 

Registialion for Sl-HN engineering couises is conducted primarily by mail pie- 
ceding the f iiat program, linrolliuent forms on the program biochuresare addressed 
t|) the l-MPl- diri^ctoi who, after listing the registrants foi each couise, foi wards the 
enrollments to L-xtension's central registiation office, which processes the forms 
and deposits the eniollment fees in the progranuuing department's account. Copies 
of the registiatiim forms are sent to the registrant, the piograinniing department, 
and to the local progiam administialor at the participant's location. 

Production n 4f * 

* """"^ 

Before the first progiam session, ItS staff contact the instructor to confirm the 
production format for the course. If an instructoi i\urifauiiliar with network facili- 
' ties and production capabilities; an appointment is arranged to demonstrate the 
\ equipment and explain the production process. x 

Production requirements for ea(Hi progiam aie writle^n on a standard form and 
given to the ijetwork engineer for use at transmission time. Included are the loca- 
tions participating in the program, oiigination site, tape inserts, dial-up telephone 
participants, and tape duplication services. • 

Programs on the SKl^N system can originate ;rt any of the network locations, 
but most engineering courses originate m Madison, Milwaukee, or Platteville, where 
the majority of faculty members are located. The programs may be produced live 
or prerecorded foi later telecast. 

In addition to the SliVN studio and [egular nionitor-control funclions, other 
production services are available to faculty, including: 

• laQiltv production lab: A workshop area whc're facuhy may. use cassette 
and reel tape inadiines, turntable and telephone for convenient recording, * 

' editing and listening to program materials. ^ " ^ 

• U'Tape lt studio: A self-operated, pusli-butlon control studio in which facul- 
ty record lecturers and interviews. 

• Studio recording and editing: A techivcian-controlled production service 
available for single-voice and multiple-voice recordings, such as fbi; role play- 
ing and panel discussions. Kdifing assistance is als^ available. 
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^ Tape duplication: Cassette and reel copies ol programs available lor purchase 
by faculty -and students. 



Instructional Design 



An interactive telephone iietwiuk such as^SlUlN is a unique instructional mode. 
Although it is similar in simuc ways to face-to-lace teaching, there are in\portant 
differences, l-ffective progranjining therefore requires that certain clenients be in- 
corporated into course content and teaching style. 

The design techniques used in SliKN programs are based on 1-2 yei^rs uf^exper- 
ience with Wisconsin's educational telephone networks and accumulated research 
in comnuinications, adult education, listcMiing, and learning theo<V- Workshc^ps, 
printed materials and faculty consultations help SliliN instructors implemcrrt 
these tcchniijues and use the network most effectively. 

Hour design jclcnreiits are considered essential to interactive programs: person- 
alizing the expe/ence, varying thy style of presentation, seeking participation from 
the statewide audience, artd obtaining feedback^*® 

Personalizing the experiau:e helps students feel conrfortabic irr the distant 
4earnirrg environnterrt by creating a congenial atnrosphere and gri)Up rapport. Sl^liN 
instructors usually adopt an jnformal teaching marrrrer, allowing their persorralities 
to come through, l-requent use* of nanres and locatioirs identities participants. By 
emphasizing common objectives and the sliaring of ideas 'and experiences, learners 
scattered throughout the state feel like part bf a group. 

Style of presentation involves many elements, all of which corrtril^ute to the. 
goal of helping. the. learner understand and remember the material. A variety of 
illustrations presented on the electrowriter, such as drawings and graphs, arhphfy 
ideas and underscore key points. The visual development of equations acconfpairied 
by a clear, concise verbal explanation help the learner understand the mathematical 
relationships. h\structors often exploitjhe two-frame capacity of the electrowriter 
by reviewing the material previously presented, which contributes to the clarifica- 
tion and retention of ideas. Topic outlines, bibliographies, lists of resources avail- 
able for self-study, and other hand-out materials distribt^hM^befora the program 
help students organize the learning experience. \ 

Farticipation,^W integral part of interactive media like SliHN, does not occur 
automatically. Detailed class rosters, fOr example, are used t\direct question^ to 
those with specific engineering experience and training. At the TOgSjlming of a pro- 
gram, many instructors converse informally with students at different location^ to 
**break the ice'' and stimulate discussion. 

Feedback enables both student and teacher to assess the learning experience, 
achieve program objectives and improve performance. Informal question-and-an- 
swer period* interspersed throughout the program sliow immediately how well 
the. material is understood. Marry instructors ask participants to send in questions 
and comments, others make periodic phone calls ^to their studcrrts. Irrdividtral gr 
small group projects and written responses to spccific questions arQ other means of 
obtaining fccUback^.^ ' . * 4 
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Evaluation 



■ X 

l-valuatioii is an iiitcgial p;ut o< tlic piogiaiuiniiij; jwccss that contiibutei; to 
the overall eriectivcness oi the vSMh'N system ami the quality of individual courses. 
Three ty|>es of evaliiifitions aie comlucted tor Sl-.l-.N engineering piogiains: 1^) sys- 
tem surveys ot Sri/N elientele at thiee-year intervals. 2) suivcys duected to the 
participants in a pi)'rticulai Sl'l'^N course: and 3) spot evaluations to facilitate thy 
critique and niaiiagpnient ol eerlaui courses. 



System Evalualion , _ 

T^ie purpose of* the system evaluation is to determine the strengths and weak 
nesses ot curient programs so that the piogiam design can lx» improved, l\vahiation 
results show the students' assessments ot both instructional and technical elements. 
These results are analyzed by the progfain coordinators, educational specialists and 
individual instructius. and reconnnemlations are incorporated into the design of 
subsequent programs. The system evaluation also provides peripheral benefits. I'or 
example, it functions as an additional channel of communication between the par- 
ticipants and the instructor, and it i^i a tangible sign of interest in student opinion.^ 

System evaluations of the SIT-N engineering programs were conducted in 1*^74 
anil 1^)77 by survey questionnaires mailed directly to SKHN engineering clientele. 
Respunse' was voluntary, resuliuig in a sample si/e of 282 respondents in 197.4 and 
244 \n 1^77. \ 

The first part of the evaluation fnstrument includod a series of items that pro- 
vitled a demographic protile of the-SlTiN student that has been usefu[ in identity-^-^ 
mg tutuie paiticipantsand in structuring programs fi)j^1his particular group. 

Some of the studeiit demographic data is presented in table 2. The two surveys 
show little difference in any category except the degree of participation in SEliN ^ 
courses. The number of respondents who are regular SHHN customers (defined by 
enrollment in more than one offering) more than doubled in 1977. 

A statistic which bears on the just iiication lor oll-campus netwiuk program- 
ming is the distance traveled one-way to the SHl*N classroom. Approximately two^ 
thirds of the participants were witliin ten miles ol course access both years. (An 
item added to the 1977 survey revfealed that nearly two-thirds of the students were * 
located more than 30 miles irom ii university campus with any technical curricu- 
lum, and one-third were more than 100 miles away.) 

The acceptance of SlW.N as a Jclivery system is indicated by the percentage of 
students who said they would participate in another course. In both years seven out 
of eight students responded al l irmatively . 

The second part ol tlie evaluation tneasurcd student' response to the engineer- 
ing programs. It coiltained M) descriptive statements relatetl to the instructional and 
technical aspects of tlic courses. These iteius were classitied into six. general 
categories: 

1) The functioning oPthc technical components of the programs, such as the 
audio network and electro writer. 
* 2) The lecturer's delivery of course material. 

' > ' 7.9 



Table 2. Selected Demographics of SEEN Epgiheering Students. 







1974 (N 


= 282) 










1977 (N = 244) 






• 

Number of Employees 
in Company 


0-10 
4% 


1.1,-50 - 
16% 


61-200 
20% 


' « — 

200+ 
59% 


/ 


Jt 

0-10 

7% 


11 50 
20% 


51-200 
16% 


200+ 
55% 


\ 


Age of Respondent 


20-30 
31% 


31 45 

■ 42% 


46-60 ' 
24% 


60 + 
1% 




20 30 
25% 


31 45 
48% 


4&60 
26% 


60+ 
f% 




Percent of Tuition 
Refund by Employer 


0 20 

'15% 


2040 
2% 


40 60 
15% 


6080 
1 1% 


80 100 
49% 


^20 
16% 


2040 

" 2% 


40-60 V 
14% 


6080 


8a 100 

46%. 


Distance Traveled ^ 
One-way to SEEN 
Site (miles) 


02 
14% 


3-10 
49% 


11-30/ 
27% 


30 + 
7% 

r 




02 
18% 


3 10 
48% 


11-30 
24% 


30 + 
7% 




Have Participated in More 
Than One SEEN Coursd 






19% 






V <^ 




42% 






Would Participate Again 
in a SEEN Course 






86% 










83\ 






Would Not Participate 
Again in a SEEN Qqurse 






10% 










9% ' 


* 
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3) The course coiitciu and o{\\v\ prugiain matoiials. 
A) The artangfcmcnt ot the phyjvical tqcilitic!; at thf.Sl^^^l classroom site 

5) The program'^ oigani/atioii and iiivolvenienl ol the participants in 
iliscnssion. 

6) The oveiall eftectivcness'ot the system. 

l-.ach of the liist five categ4)iieS coMespoiulod to a piiinaiy. system objective 
and was evahiatcj by at least five desciiplivc items on the smvey. One statenrgH at 
ihe end of the evaluation asked tor the participants' ovejall leelings towiird the p^,u- 
grain. Responses to each statement were inaiked as a- luiinerical rating along an or^ 
dinal scale as folloWs: 1 strongly af^Kc (SD); 2 disagree (R); 3 neutral (N); 
^ agree (A); and 5. strongly agiec (SA).nie data collect ecp^xMe analyzed to derive 
tire mean, percentile mid standanbtleviation tor each cyfogory and the individual 
items. Their reliabtlity, quality^ and picdittivc power wey^ifloasured by a Ml*J<- 
MAC computer program. ^ ' * ^ • ' 

llie respondents^ evaluation of (he engineering pruRrain is sun^narl'/ed in table 
3. There is httic ditferencc in the mcah values of each caic^)iy lor the two suiveys. 
The data coHccted in 1977 show a slightly higher level of s;rtisl*aclion with the in- 
struction (lecturer, mateiial, organi/ation) aiVd sliglitly lowffi laliiig of the physical 
aspcctsof the sysicuK . 



Table 3r Evaluation of SEEN Engineering Programs\ 

^ _ 



7574 1977 



Category* 


Mean ■ 


Reliability 


Mean 


Reliability 


Technical 


3.78 


.77^ 


' 3.65 


.74 


Lecturer 




.84 


3.67 


.80 


Material Pfeser>ted 
Fadilities 


3.59 


V70 


3.69 




4.12 ^ 


■58\ 


3.80. 


.62 


Orgarlization 


3.55 


.80. 


3.66 • 


.77 


Total, All Items 


3,73 


.92 


' 3.69 


.93 


Overall Effectiveness 


3.69 


* ^ » 


3.73 , 





Ik 



Individual Course Surveys 



Whenever the enrollment in a SlfrliW engineering ct)urse e\c(^cds 55 students, 
(which may happen once or twice'a year), a survey sontowhat difTeicnt I'roin the 
system evaluatioil is used. Result !*^]jave been strikingly similar to the syslejLp suivey/ 
results. Thc'valufe of such individual evaluation in the ^ritique and adjustinenj i/f 
th^ course instruction is srtb;^|antial. l\)r the individual Course survey a nuinberyOl 
questions j)cculiar tojhe subject arc iijcludcd: " " ' 

TaBle 4 shows thq summary results of a 40-question survey desigiwf J>pcci- 
fically iVtr-a new course. Items scoring bclow.3.5 are candidates lor reluieinenU 
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Table 4, Sunf^mary of Single Course^urve^ 


Category • 


* 


/Ueliability 


Technical 


.4.16 


.48 


Lecturer 


3.74 


,67 ;. 


Organisation ^ 


3.52 


.62 


Knowledge 


• 3.10 


.71 


Competency . ' " 


3.13 


.76 


Content * ' 


• \ \ 3.67 


.82 


Total Overall 


/ 3.59 


^92 P 




# 





,!§pot Evaluation [ 

Wh^u the Mze\f a cli?s is so suiall to reduce the statist icaU>;ignillcancc of the 
rosponsefta slahdard evaluation form isl^trihated. The return in this category may 
bo (K)feiputer-pj^)CGsscd, ajfarc the othej/Types discussed above, but are hiore likely 
toVHe ''h a n 4^pr(» c^sse,d These spot elffluations >rc particuliirly valuable lor first- 
Fy*^(>ur5c^^^^ frqsh instructors, new thpicdl material, or where attendees appear 

• to-Bt dfetiiiCtljf different from tllc ordinary claSs. 'These evaluations oftefr are de- 
ploy^4 r^SfJpnjtKfo randoni pahicipaht lecclback^that calls for subVnjntiation. 

_Matiy\^ii]Kit«^ dis^Tbutc ajid coll(?clst^jcse response's for thoif o\^1i^sc. 




IfCostsbf the System^ ^ 



- The' cost/W the^l:BN s^tein include those for aihninistration, promotion, 

jprinted hajidouMTI^tertals, ipsFjuctional fees, line costs, engineering equipment 
* main tenancy and a yariety of support^ services such as those involved iji conducting 
* ^ V? surveysr-fcl^hy training and local si\e coordination, \ - 

The university gbst? of the Sf.HM* engineering program^fivl977 were.approxi-. 
mately $60,00.0, with about hajf berrfg sp^t on instruct ionaJ cbstS^and half on net-' 
work operation. Income frdni student tuition* amoun^te'd to soUio ^30,000,'plaiing 
, the ciifrent .S|ff-su^port level at 50 percent, Ccntinualty inipfoved program manage- 
. ^ ' motit and marRet development might make'thfB program 60 perccmt self-supporting 
during the n^i^severalyears.*' ' • ; , / 
Costs in^hi^i^education are usually e^^'i^tcdjby two approaches: Oncost per 
/ student contact hbur, and 2) cost per cont^nuifig education unit. Using ther first 
* approach, the SEEN engineering program costs ^Jjout $17 ppt student contact \i6ur. 
.4.4 In 19.77 some ^50 students were enrolled in courses with 460 instructional hours at 
a total university cost of $60,00f) (S50;il*460 =^2S3,000^ stiTdent con4act hours ^. 
$50,000 = J$r7). Usirig th^ »total nunlber of 18^^72 CEUs*^g|^ed in SEEN engineer- 
ing courses; ,yiiif1;ost js About $33 per CEU. A*con]p^soF^between thc^cpst per 
^-kk^EU df SEEMin^truction and other delivei:y formats is sSown in-table 5. - ; . 



% ■ 
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. Table 5. Cost Comparison of Continuing Engineering Education Fdrmats, 1977. ^^-^ 


/ 


Format 

* 


Methods Used 


Ciientele Served 


Avg. N(m?f 
Studenfs/yr. 


Level and Scope 


University 
Cost: Dollar/ 

Student CEU 

If 


Student 
Cost. Dollar A 
Student CEU 


^ Correspondence 

/study 
'/ (worldwide) • ^ 

• • / 

— ^ ■ — / 


Self' study with 
Sluay Quiues 
and some audio* 
visual aids 


Students remote 
Trom Ccinipus ^ 


\ 


Mostly undergraduate.' - 

1 Iciitilli/ rtonoral intor'acf 

ulsuaiiy yenerdi inieresi ^ 
topics. Seldom enough 
demand to justify ad- * 
vanced specialised topics. 


$14.00 - 


^ 

$8.25 

• 

1 


Institutes and 
short courses 
(Madison & 
Milwaukee) 

m 

. 1 < T - - _ 


Lectures and^ 
• workshoorf* 

J M 


Prarticino pnainfifirs 
*and technical 
mahagement 

— : — _j — 




Hiahlv aoDlied. Generallv 
8tatejof4h6l-art. 


$85 00 
(institute) . 
$75r00 
(short course] 


$100.00 
$75.00 


SEEN 

(statewide) 

i' 


El^trowriter 
network 


V|Gry broad 
. rrnige ' * 


550 . 


Applicable tdlwide range 
f rom.^llege courses to 
single-topic state-of-the-art 


$33.20 

\ 

1 


$20.00 , 


Vid^o c^sette / 
1^ courses ^ 
t(worldwide)^ 


Study guides, 
Video Lessons 


Students & ^» 

Practitioners 

on & off cannpus 


1,000 


' Same as SEEN. 
A. * 
No Interaction. 


$16.00 

• 


$16^00 


^^-^ «rr 

X Evening 
classes 
^ ^Milwaukee) 

"J • ^ : 


Lectures and 
-labs 

\ 


Working students, 
sometimes^/vithout 
' comparty financial 
support 

k. 


•*»5 

• 


Ofter\,slmilar to college / - 
courses. Usually more 
applied. Some stat6-of- 
the-art programs. . / ^ 
. - **«» 


* 

$35.00 

♦ ■ 

' . — — . — ou, 


-1 I- ° « ^ 

*^30.00 

■ \ 

Mr > * 

■v.. — — ■ — , — — 



y 

m 
o 
c 

H 

6 

> 

o 
o 

2. 

C 

2 

O 
> 

H 

O 



University Lectures and 

campy? courses labs '^^ 

■■ x 



O (Madison) 

ERIC 



Resident students, 
part-time students 
employed locdily 



2,600 



Generally aimed at • * $22.50 ' ^$5.50 
resident campus studehfs; (unddrgrad.) 
continuftig enfllneering ^ WMI .25 (gr6d J * $1 2.25, 
^fl^^dents caniBhroll. ^ ^ ' ' 
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iiigure 5. Relative cosls and kelfstudy. 



LA>oking at cost 4.alap^^ relatftig student and university costs to Uie percentage 
(vf '*self-study*' required of the student to participate ui a particular type of instruc- 
tion, figure 5 clearly indicates a decrease, in cost as the s^lf-study componentjn- 
creases. Th^'figui^e also shows the effi^ of jiianagemcnt to bring stxidcnl and uni-^ 
versity costs together, wbfirpas the J^g^iJ^U^f deference for pul)licjtv?t ruction fs^ 
quite pronounced^ ^ ^ j ^ 'I 

There are other student cost liiaj^its difficuu to estimate: those cost savings 
for' travel between busine^s^d campus as apposed to SITeN locations in'^Jofal 
conirauhlty. The surveys H],4-9?4^and 1977 ^^ed.as in the case of other format^ 
such as Institutes aij^i Swrt Courses, a great dea^of the^qontinuing engineering stu- 
dents' direct e^peifse^^ often refunded by their cjpiploye^^s. . « • ^ " 



The KSEiw'^f the Telephone in Edu^ 

, The telfi^one has,45erved Wisconsiri wolhin extenditlf^education opportilfeiities 
cngineers^niriyibers throughout the state. The teleconferencing networks have 
increasingly grown in number of enrollments, programming hours, and variety of 

• - » V 
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The Latest Equipment 

The futljire ^f the telephone in e<iucation deiwiuls not only on its effectiveness us 
on audio inmiiuin hut also on tts cnpncity to piovule a high qudlity of visual infornnation . 
This consideration Is especially impoitant in tochniuil fields likp onginottiin« wheie in 
structois often present niathemntical and ^lophic motor iai. Recently intioducod telewii 
ting and televidoo systems have great polentml in e<iuaition. A variety of giaphic and 
pictorial infoimation can l>o pr«^nted^ovei rogulai telephone liRos using improved elet 
tio mechanical pens, graphic tablets. vido<» writeis. electionic blackboards, aimputei 
giaphics systems, or slow-Scan ^elevideo systems. S<rme oj^these devices and'theii mttnu- 
f acturers are summai ized in table 6. 

Electro mechanical pens thot write On^^japuf \covered surfaces, such as the Victor 
* Electrqwriter. are probably the oldest of tVie telewriting systems, enteiing the morkot of 
telephonct technologies in the early IGGOs. Sin^ then, then resolution and accuriicy 
have greatly improved. Their relatively low cost also makes these devices attract ive*for 
tiansmitting hand di*awn graphics equations, line drawings, outlines, diagrams, graphs. 

Graphics tablets, video* writWs and the electionic blackboard- are similai in a num 
ber of ways. Hand generated material is accurately leproduced by waiting directly, onto 
conductive surfaces. Graphics tablets usually have electronic giids or specially coated 
transparent sheets^ that sense \>en oiovements. To produce Qiaphic material OTviTvidop 
wrttei^ one writes directly onto a TV mor\itor with a light pen. Oiciinaiy chalk is ased to 
present information on the pressure-sensitive electronic blackboard matfe by Bell fcobora 
tofies. The Electionic blackboard has been tested in continuing engineering etiucation 
foi a number of years at the University of Illinois at Urbana-Ch'ampaign. All of these sys 
tems digitize th^info miat ion. and cfispla^ it on monitoisat i emote locations. 

Computer -graphics systems ^re capable of sf\owing both written material and com 
puter gQnerateb graphics. A graphics tablet is used for hand^irawn infoimation. In midi 
tion. these systems are programmetf to perform various comfputer giaphics,, such as tx^n 
structing bar charts and diagrams. Some have programmed synfH>ol5 that can t>e instantly 
ptoced at any point on the televised di»plaV. These symbols may be mathematical or sim- 
ple figtires th^t can be aninnated to show, ^r instance, an airplane flying thrtjugh a cloud 
or a person walking. Many firms have lines of computei graphics systems or will design 
packages especially to meet the u serf's needs. ^ ■ '* 

Slow scan televideo systems add arfothor dimension to telephone instruction the 
capacity to present pictorial information as well^s graphics. Any image that can be cap- 
tured by a video ca.mera can be sl)own on a televideo system, including views of the in 
structor dnd classroom, outdoor scenes, written ami piepared material. T*he pictuie is 
fran^mitted over the telephone lines during a numbei of seconds and shown as a fro/en 
tmage on a remote TV monitor. Past systems were quite limited, used mainly for secui 
/ J rly surveillance operations. However, the recent application of electionic technology has 
greatly impro^re^ their performance and versatility. 

= J. ^ ■ ^j^ 



classes t>tfcrcd. This cxpiinsioti is expected to continue as more aiuHnorc aduUs 
sc6k oft*canipns programs for professional development and personal growtli. 

..SupparlJiig the*" Wisconsin experience are many studies tiiat sliovi/ the telephone 
to be an effective, inexpensive educational medimii. Rao and HicKs,^^ for example, 
T-eviev/ed 18 experiences in teaclnttgiTy taftphone atid concluded that students learn 
a$ mucli or more in telephone classes as in face-to-face discussio\i. Similar conclu- 
sions were draivft^hy Hoyt and brey,^'^ Pellj^t^^ Blackwood and Trent, and 
\u4jny others* 

^rbc new telewriting and televideo systems provide additional flexilrility for 
visual instruction over a telephone network. Combined with its proven effectiveness 
as an interactive audio medium, the telephone can glay a unique role in education 
a role that extends teaching resources tojidult learnm in nfany distant locations, 
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Tjible 6. Selected Telewdting and Televideo Systems. 



Capability 



\ 



Device 



Manufacturer 



Hand-drawn 
graphics 



^lectro-rnechanical pens 

Telescribpr 
Tolenoie/T elescreei> 
Electrowfiter » 



Graphic tablets 

Audiographic Systems 
Graphic Tablets 
Intelligent Digiti^^r 
Cybergraphic Systems 

Video writer 

/ 

/ 

Electronic blackboard 



Telautograph Corporation 
Talos Systems, Inc. 
Infohnk Corporation 



Interand Corporation 
Tektronix, Inc. 
Summagraphics 
Talos Systems, InC. 

FOR A Company, Ltd. 

Bell Laboratories 

-A 



Hand drawn 
graphics and 
computer-generated ' 
graphics 



Computer graphics systems 

Telestrator Electronic 
Graphics Systems 
' Interactive Graphics 
Systems 



Interand Corporation 
Tektronix, lnc» 



Hand-drawn 
graphics and 
video pictures 



Slow scan televideo systems 

Phone Line Television Systems 
Narrowband Video* Systems 
Telephone Video Systems 
(monochrome and color) 



•Robot Research, inc. 
Colorado Video, Inc. 
NEC America, Inc. 



■V- 
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Lowell Ji. Jackson is an associate professor in the Department^/ 
Engineering and Applied Science, University of Wisconsin-Extension, 
Madison. He joined the faculty in 1965 to direct projects in the pro- 
tective design area and to develop Und conduct continuing engineering 
education programs. Since 1973 Jackson has been responsible for elec- 
tronic media education in engineering, architecture, mathematics and 
applied science. A graduate of Purdue, he earned his B.S. and M.S. in 
civil engineering and is a registered professional engineer. He also 
holds a'' Purdue bachelors degree in speech with a major in radio and 
television production. He is now on leave, serving as Secretary of Wis- 
consin s Department of T)finsportation, 

Lome A. Parker is director of instructional Communications 
Systems at UW Extension, where he heads three major statewide com- 
munications systems that provide continujing edu^cation. A mepibenof 
the Wisconsin faculty for the pa^t ten years, H^4)layed a significant 
role in the development and operation df university communications 
systems to take education to, the people. Parker did his doctoral re- 
search at Wisconsin in masjs communications and adult education, 
with specific focus on compressed speech. Hk has M.A. and B.A. dfe 
grees in radio, TV arid film communications. Author of several bodfks 
and numerous articles, he has served as a consultant to jnany telecom- 
munications projects, . 

Christine H. X)ljiren is a communications specialist for Instruc- 
tional Communicatiohs Systems and program coordinator for the Cen- 
ter for Interactivff Instructional Programs at UW Extension. She has 
.conducted research on videogmphic media, including a siitvey of 
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ifHiUal systems for narrowband ieieamimunieafitms cfuinnels, eier- 
tnmic digital technology, signal processing techniques and media 
mixes. She holds a master of education degree with majors in adult 
continuing education and sociology, and a fi.A. in Kngli^i. 



Bert Cowlan comments: 

^Teleconferencing + Telewriting = (!i)ntinuing Kngineering liducation in Wis- 
consin/' by Jackson, Parker and Olgren, describes well an extremely sophisticated 
system known, by now, the world over. (Or, so one must assume, given the charge's 
quoted to me by one of the authors of theppaper to spend a few days objerving 
the project. There seems to be, these days, an unpleasant correlation between the 
cost of observation and the popularity of a project.) The chapter's opening para- 
graph virtually says it aH and the second paragraph is even more to the point. 

If this program is as effective as it is (and tlierc are no doubts), why should it 
not be more widely available? Why, too, should the focus not be extended by 
beyond continuing professional education? (I would hardly advocate, as do some 
institutions of **open learning," u^ng telephony for **Witchcraft P' or **Skate- 
board III/' but a good*technology,a usable and affordable one, should always be 
sccutinized for further applications. This would be true, in my frame of reference, 
regardless of wtiether some uses are more cost-beneficial than others; not all skills 
(such as, for e^mple, a widespread knowledge of basic life-saving techniques) lend 
themselves to cost-benefit analysis, or, for that matter, to zero based budgeting.). 

There may be technologies, if not yet in place at least on the drawing boarci^, 
that will use satellite-mediated instruction and turn out to 6e even less, costly than 
the ubiquitous telephone, Tliis is not sfitellite-pie-in-the-sky ; they are close at hand 
^anS^will be discussed in the chapter on satellites. The point here (and I make it 
frequently in these commentaries) is'that we seem to need a national policy, both 
educational and communicational, to deal with many good things that are in place 
and working, but are local and fragmented, (This is not to be taken as an argument 
for federal curricula, although, for certain kinds of curriculum material, that might 
not be the most evil course tg follow, especially where some measure of central 
coordination would provide for a wider distribution of educational valuables and 
lower costs for all.) 

The point made by Jackson et al, that Va television network, which uses cables, 
microwave or broadca^ channels, is also cosfly and cannot easily be modified to 
incorporate new receiving locations or to shift transmit sites/' is ah excellent one. 
The point could also apply to telephone installations, of which costs are jising. 
The satelUte technology-that-is-not-yet-here-but-could-be, if the proper regulatory,* 
policy and political decisions are made, might be an answer. (Satellite telecommu- 
nications, for the purpose of these comments, are seen telecommunications, not 
^broadcasting, and can as easily— and far more cheaply -be narrow-rather than 
broad-band.) And, I have no illusions about the\ieed for colbr motion pictures in 
education; recent evidence has developed that in manycases they are counter- 
productive* 
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Since I have not soon the Wisconsin piojcct ii\ opera lioayaiiy cuinnienls about 
equipment, production and pedagogical approach and the like would be unseemly. 
It all sounds superbly thought through, though, in terms ot /comparable projects 
on a lesser scale that I have visited. The costs seenr reasonable, especially wheir one 
factors in the ever-increasing cost ot travel. There have been liguies mentioned for 
satellite confrguratioirs as yet unbuilt that are but a fract^rr in terms of delivery 
costs (software, courseware stays about the sarile) of the 

• lliat graphicS'by-telephone will improve is accepted as a given; both quality 
and costs of the initially-required equipment seem to be inrproving and dropping, 
respect ivelj^Wliet her this is true for installation and Une charges is a matter 
worth fuxther study. / 
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How to Establish and Operate 
A Radio Reading Service 
ViaSCA 

nr 

. ' Rosanna Hurwitz and Thorjias Fish 

1 The University of Kansas 



A Radio Reading Service (RRS) provides printed inforniation via closed circmt 
methods tor pei)ple who are unable? to read tor themselves. Use ot the service oHeis 
the .posstbihty tor a more independent hfe style to the blind, the physically handi- 
cappct^a^Jd the elderly. 

To estaHlish-a Radio Reading Sctvice is a challenging experience. Planning surely 
spells the ihiference betwe^^i rbal success and denmrali/ing failure. Tliis chapter is 
written as a guide Cor thoscT who ai'e interested in starting thcif own RRS. 

The Audio-Reader Service at the University of 'Cansas was launched througli 
the generous efforts of a loCal philanthropist who decided the blind should have ac- 
g^S?i to daily newspapers, books, and other information through radio. Stan Potter, 

'^director of services for th^ blind in Minnesota, who had pioneered the first Radio 
Reading Service/ told her how the service in St. Paul operated. She bought a new 
transmitter for the main channel KANIJ-FM tape recorders, a-cart machine < a 
turntable and 500 receivers, and hired two staff members. 

Audio-Reader, the second Ra^io Reading^ Service in the United State^^-wfent on 
the air October 1 1 , 1971 . Lacking organized sUpport for the venture, c^ur benefac- 
tor carried the costs by herself for a year-and-a-half. Several conc^rne^members of 
the Kansas legislature managed to get the Audio-Reader added to iht state library 
budget for one yep, and the University of Kansas agreed to administer the program 
if the legislature would fund it the ft^llowing j/^ear. That was five years ago. Our 

. status remains much the same tod^y • 

■ ' " '/ 

How to Starf^Pour Own RRS 



In order to launch a Radio Reading Service that will continue to operate and 
grow, there are several important* factors to consider. The priorities are as follows: 
I) Form a general advisory comtnittee of agency representatives, individuals, 

and priyate organizations to determine the needs and interests of the area to 

be served and to jnind eliRlble^clients, 

— — — r — ■' ■ — , . 

♦Seepage 99. • ^ ^ 
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2) Determine ihc availability oi' ^ubcaiiicis ot piclcrably public radio stations, 
and the interest of these stations in making a subcarricr available tor this 
purpose. 

3) Find an agency tlfat shares your goals and is willing to piovide at least some 
soit of basic budget and admi/iister the service. 

lire latter might be an agency for the blind and visually handicapped, a state 
teleconuuunications agency, a university, a vocational rehabilitation agency, and so 
on. llie possibilities vary from place to place, but a wcll-establislveO/unding agency 
with an interest in the radio reading service is critical in establisljing and continuat- 
ing the service. With a basic budget to depend on, grants to provide for special proj- 
ects and prog^a^ming can fill additional needs. (If, however, a jyant ing program is 
the sole support of the service, questions arise concerning the continuation of what 
will have become a valuable service to those who depend on it, once the grant runs 
out.) The parent agency or organization ideally will share your ghals, provide basic 
funding, furnish whatever other help is necessary, and let you provide your own 
service, developing it in the way that best m^tts the needs of your listeners. 

Wlien it comes to fuVid raising or intluencing legislation and assisting your 
administrative agency, thq general advisory committee is the nucleus to depend on. 
Committee members are the political trouble shooters and the people who can raise 
a matching grant, along with the parent agency. Tlie group ideally sliould include 
newspaper publishers, representatives of local service clubs, elected political offi- 
cials, radio and TV ovmersliip, the Chamber of Commerce president, local industry, 
etc. 

Administering the fedio Reading Service 

The administering agency is a critical factor in the success of a Radio Reading 
Ser^ce. If this group is an independent, non-profit corporation, it must spend much 
time deciding the essential funding level, goals of the program, groups to be served, 
anti the type of director the service needs. Good people in the past have been hired 
and fired because a board of directors was not v^dlling to lei a director direct. By the 
same token, the director should be sensitive to a fund raising group that rightfully 
expects to be fully informed of the program's workings. Total candor before com- 
mitment is essejitial on both sides. 

If the administering group is a state agency, there will be a built-in advantage in 
having at leas^ a basic operating budget and the established reputation of thai group 
to back a fledgling Radio Reading Service. 

We feel a state university or a college is particularly well-suited for this role. 
The direction of most educational insfitutions is three-pronged: academics, re- 
search, and service. The possibiHty of improving th^ quality of life for the blind, the 
physically handicapped and the elderly fits neatly mto the school's service category. 
Further, a program that provides a broad range of services to many different 
groups, such as eligible print-handicappefd people, is possible under the direction 
and sponsorship of a univerjiity . In the words of the Chancellor of the University of 
Kansas, Archie Dykes, **The Audio-Reader Service is an important part of the 
University of Kansas Outreach effort to serve all of the people of our State." 

Tlie University of Kansas provides its Audio-Reader Service with housing, utili- 
ties, a basic operating budget, students (who may participate for university credit). 
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grant smanslup ex}>eftise and an outstanding nia4U channel that caiiics the signal. 
Audio-Rcadei was the first ladio reading scivicc to be housed on a university 
campus and we teel it is one ol the best possible options. 

Feedback from Listeners 

Oui piogranmiing advisory conunittee is composed ot the hstcneis. It should 
be lornicd as soon as possible alter the seivice takes the air and sliould contain a 
good cross section ol the hsteners. 

. (Xir coininittee consists ot* 50 people who voluntecied via the annual survey we 
conduct of our listeners/Wc call them each nionth to ask certain specific quesUons * 
Tlie answers provide new programming ideas We ask on the air loi comments on a 
regular basis, so inpuj is not limited to this group. 

Facilities and Staff 

After you have ascertained the needs of -your area and oigani/ed your jijip- 
portivc general advisory committee, found a subcarrier to use and an agency to take 
fiscal responsibility, you are then ready.to find space, hire staff* buy the necessary 
equipment andVccruit volunteers. 

Space should be adequate but need not be lavish. We house seven full-time 
staff, two half-time people, a guide dog, nine announcers, and anywhere from 75jj^ 
100 volunteers in 955 square feet of space. We also have the use of the basemout 
for storage. 

A small reception area is nice, but otTice space (which may be simred), record- 
ing studios, (which can be very small and must be sound treated), an on-the-air 
studio and a control room are necessities. Ideally, you should have additional space 
to audition tapes, store* pack and mail receivers, a production and interview studio 
for special local production, tape library space, and somewhere to meet with the 
volunteers, students and visitors. 

Your space could be anywhere, but when decision time comes, tliink of acces- 
sibility for the handicapped, tor older volunteers and students, adequate parking, 
and neighborhood noise, (Unless the insulation qualities of your building are exceh 
lent, or you are prepared to soundproof the whole area, look for a quiet spot,) If 
you pay your own rent* you will decide on the basis of your pocketbook. 

Next comes the hiring of staff. The number of people you can hire v^ll natural- , 
ly depend on space and budget. Critical to your operation is a director who cares 
deeply about your goals, knows how to implement them, hkes working with people 
and will work twice the hours you can pay to get the job done. Of equal impor- 
tance is a technical director or chief engineer who can install equipment, do preVen- ^ 
tive maintenance and advise on the purchase of appropriate eqyipment, W^ would 
advise you to buy the best equipment you can afford, \ 

From personal experience, we most earnestly *reo*mmend that professional 
broadcasters be hired for the director and technical director positions. NVhetheror 
not the FCC considers us broadcasters, that is exactly what we are. We broadcast an . 
all-talk forma?, which presehts challenges that many commercial and public broad- ^ 
^^sters never have to meet. Professional broadcasters can contribute the skills ^nd 
techniques that keep listeners from becoming bored, as well as the knowledge of 
format and programnung that can be a significant factor in the *1istenabiUty** of a 
Radio Reading Service. 
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The third person to hire should be an off ice inanagei tt> 4(eep bt)t>ks. lecoids. 
volunteer schedules, and do the typing. A piogram diiector and/oi operations man 
ager to ovejsee the ainiouncing staff and assure the smooth flow of vohmteeis. stu- 
dents and otkcr persoiuieK is very helpful. We also have a blind student who airdi- 
tions all tapes to assure their quality and calls our Program Advisory Committee 
each month to get their programming suggestions and feedback. We have a field en- 
gineer and a reliabilitation program director as a part of our vocational rehabilita- 
tion grant. Add a 10-hour a-weck development directoi (who actually works more 
like'35 hours per week), a secretary receptionist, and a traffic person who does the 
prograiii logs, publishes the monthly program guides and helps with receiver 
records, and you have a^picturcof the Audio- Reader staff. (See rig\ire I .) 

Tlie essential staff^jnenibers for a new service are the director, chief engineer 
and the office manager, plus the necessary announcers. This staff will get and keep 
you on the air. if you havQ.a willing group of well-trained volunteers, (Audio-Read- 
er operated for a long timeSvith a director, an assistant directoi /engineer, and a few 
students on work-study grants'Avho served as announcers and handled the typing ) 



Otlfvelopment 
Director 



Director 



Assistant Director/ 
Chief Engineer 



Administrative 
Assistant 



Field Engineer 



Operations 
Manager 



Announcers (8) 



Rehabilitation 
Program Director 



Clerical 
Staff (2) 



Client Liaison 



ligure L Siujf of the University of Kansas Audio-Reader Service, 
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Programining 

The purpose of a radip reading service is to give jifint handicapped people acce;&$ to 
printed information that is not generally available to them. The most popular program arty 
radio reading service provides is the y^ading of the cjiaily newspapers. Access to this 
information creates opportunities for greater social interaction as well as greater personal 
independence. We offer the mpst recent best selling books, current magazlnes.'dnd feature 
programming that includes weekly, grocery shopping information, as well as practical 
suggestions in the form of vocational Rehabilitation information. Audio-Reader provides a 
nionthly program guide for its listeners in large print or in braille. ^ 
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TechnTcal Consiijerations & Costs 



T!ic cqiupnietit necessary to slait a Radio Reading Scivice might include that 
described below. ( 

The FM, transmitter has three main sections: the exitci, the drivct and the final 
power aniplitiei.^he subcarrier geneiatoi is flio most impoitant pait of the system. 
It is a small *t>art of the exiter which multiplexes or modulates the Riidio Reading 
Service on the air; it must be con)j^>atible with the cxitci . If youi local l-M ladio 
station cloes not already have this important part, the generatoi iniglit bo puichased 
as an option to the existing exiter. 

. If you arej>lanning a new TMstatiofi or Radio Reading Sec vice and will be 
^'purohasing a new exiter with the generator, specify 6 kHz tlcviation tbi the geneia- 
tor. 11m will enh\ince your signal by providing exfra loudness in the fringes of youi 
listeninR area, llie injection level should bt? adjustable on the exiter and should be 
at 10 peiceiit ol» the 'total modulation of the main channel, assuming a stereo opera- 
tion. The price on this will be in the neig)iborhood of $1,000 to $1,S00 for the gen- 
erator and $4,000 to $7,000 for the entire exiter package. 

For legal installation, compression and limiting equipment v^nll be n<r'eded to 
achieve the highest possible loudness without overnuodulation. A subcarrier modu- 
lation monitor- will need to be purchased to measure ^'on air" modulation, injection 
an J frequency deviation. Tlie cost of this equipment varies with the manufacturer, 
but should fall in the raiige of $.^,000 to $5,000. hi some cases, \iM main 
channel may already have this equipment on hahd\*if they have been previously 
using their subcarrier for other purposes- background music, meter telemetry, and 
so on . * 

Distribution amplifiers may be needed at tJie studio location, if you are plan- 
ning a large studio installation with many inputs and outputs. Patching facilities 
would also be needed in that case. If ygu are at a remote sirfc f rom the main channel 
FM station, you probably will have to use a telephone audio loop to teed the main 
channel station with the program mater iaK Whibthcr or not a program amphfier 
would be needed in this situation would depertd on your individual service. It is 
advisable to consult with the main channel eiiigineers on these items. Prices for 
amplifiers, etc., might range from $1 ,000 to $3,000. 

Miscellaneous items couldrinclude tools, wire, switches, lamps, AC hardware, 
meters, and so forth. Tliese 'items are costly arid take a long time to be delivered 
plan ahead. Costs on these essential parts will vary^ but you can count on $1 ,000 to 

S3,ooo. - : ^ i - . ; 

The audio console purchase will depend bn yoiu budg^t» but you should take 
into accourjt how many audip sources yoft will Have to mix on the air. How many 
mikes? How many lines? There is a wide v^iriety of items from jvhich to choose. 
Again, the main channel engineers cwh give/helpftil advice. Buy the console to suit 
your needs from a reputable company, preferably with a guarantee to cover repairs. 
Some of the newer consoleJ^are modular,;so that the working circuit cards may be 
reipoved and returned to the factory fpr repair. Costs range from $1,000 to 
$3P,QOO. 
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• - It yQU are planning 1|) inco»potaie inustc 111(0 the p.ogfamuiiug. you will need 
to nuichase one 01 twc» turntables ami associated tone arms. niagntiiC lartiulges 
and nieaiiiplitieis fo. both the "aii studio" and the -pioduction studio." Gootl 
turntables lot bi«adcasHnn can he cued lastei and easier than the home entcilum- 
ment machines. Consult the tiade publications toi these and othei iiems. 

'Mow many ntioopliones will you need ' IXMeiihiiK- ho.w many icadetsyou will 
have at any one time. I -or example, an Interview or newspapei studio nuglit lequiie 
two to f om nucioplioncs; the -rccoi ding studios toi books need one toi each looni. 
oSts iwnge'froni $50 to $200 pci microphone, except toi condeusei imkes, which 

cost tioni $400 to S60O. • , ^ x ' ' 

To determmc how maiiy tape lecouleis you necM. tust dccidt how many 
lecoidingiooinsyou wish to luive. C)iie tape recoider is lequired R)i each looni: l or 
the actual "aii studio" we would lecominend tlnec 01 inoie machines to add the 
most tlexibility: A minimum ot two is necessary to poinm.Smootli piogiam tiaim- 
tion It you piod^ce youi own leatuie programs, you need a production studio. 
Vhiciriequiiesal least thiee additional machines. Buy the best you can allord. 
liices lange tiom $1 .000 to $3,500. Avoid home eiiteitaimnent equipment, since it 
IS not designed to withstand long, continuous use. ' ' ' - 

Bioaikast tape caitridj^c machines are not niandjKIlTTSHU^Jiiill^oi^^ 
tween-p.ogratn capabtlity; Prices lange f.om $400 $700. ( ass^^nFaiTrtpmcnt 
provides llexibihty in gathexum inlormation t'rom tfe ticld. lliey are coinpatiWe 
w.th equipincm ot the I. ibiary of Congress and some iother Kadio Reading Services. 
Prices range ttoin ^5 to. $300 per monamal unit. 
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Who Is Listening? ' » 

Audio-Reador currently has 1.200 individual SCA Uubydiary commun.cat.ons au- 
thorization) re9eivers distribyted. The breakdown by the age of ou, listeners is as Jol- 
lows:' • . ' 



Age 
O 19 
2039 
4059 
60^2 



of Listeners ' 
6 

' 12 
1.132 



The average eacic^lidhal level nfcached bt oyr listeners is high school graduation. 

There are als^ several central hospital installations where patients cen listen 
tl^roughout the hospltai^on ceiling or p\»Of> speakers, or on ""^sod TV channels vvuhm 
the hospitals' cable TV \^\amo. The?e are presently sSven hospitals with 2,660 
patients who have access to tKlv^udio^eaderprogramm this way. 

Other patientAn 57 niirsi^omes are being served-- MQst of ttie nursing l^omes 
have established special list^ingX so .hat many listen togethej to daily "ewspapej 
a favorite book, or specwl prograrrSing. These nursing hpm^s ^ouse Irorr. 30 to 200. 
orients each. Those who.are not ambiil^tory and want irviividual receivers are sent one 
for personal use. We know of only one\senior citizens, center w.tti «^ Audits Reader 
lis enlng room, b^rt^other such Installation* are planned. An additional UOOO individual 
receivers will be distributed this' year,, and many more hospitals and nursing home mstal- 
letions are planned as vwe expand bur listening area. '- . 
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Recruiting & Training Velunteers 



lictoie tMubaikiiig on the task ot reciuiling volunlccis a most critical aspect ol 
^ Radio Keadiiig Sei vice -several factois need to be coiisideied. ^ 

• Wlio are your listeneis? 

• Wliat is their aveiage age? 

• Wliat educational and culluial uiteiysts will you need'to covei? 

• Are you piograniuiing tor an urban or a ruial population^ oi both? 

A surveys sent to prospective listeneis will piovide this inloiiiiation. Once these 
factors are determined and you know for whom you are programming, you will 
know what l^ind.s of volunteers can best meet the needs and expectations k}\ your, 
listent^rs. Possibilities tor providing volunteers rtiight be tbuud in community re- 
source organi/atlons such as those that coordinate commimity V()lunteei activity (a. 
volunteer clearing house), service clubs, church groups, the IxMgue of Women A/^ot- 
ers, and the Aiiierican Association of IJnivcisity Women. If a college or univeisity is 
part of your community, faculty members and spouses, students, and retired staff 
and teachers offer excellent recruitment possibilities. t>o not overlook valuable help 
available from the retired inerubers of your community. Members of the American 
Assi>cialion of Retired Persons (AARlO and the Retired Teachers Association are 
often got>d rcaders,^atid they have the time to help you. In beginning your drive foi 
voIunftSq;s, do enlist the help and suppA)rt of the local media. If the newspapers and 
local radio and television stations publicize ybur eff orts, many people will Seek you 
out to oiler their help. * 

How lio you<screen prospective volunteers? Two people on our stalf handle/ 
screening- the operations manager and the director. After a brief visit just to put | 
the guest at ease, the prospective vohmteer is -feiven a list of 100 words to read 
aloud. Ftwer Hian ten mistakes means we have a |W>tential newspaper reader. 

If the vocabulary test ia passed, we thenJiVve applicants read a newspaper 
article and a brief passage from a book to give us aK idea of their style and where 
they will best fit ifito our format. We make a big efUiri.>to fit readers«to their 
' favorite areas of inteftst. 

Turning down volunteers requires tact. We usually tell them of other areas in 
which we njped help and suggest other activities, sudi as helping in the tape library 
or visiting nursing homes. Wliat if a poor reader has already been accepted or if a 
formerly good reader's jierlbrmance can no longer.be tolerated? lliereare no easy 
artswefs to this question. Occasionally a volunteer can be shitted sideways or 
steered ti^wards a differeut kiiid of readitig material. Others:can be given help to 
impK)ve their reading. 

/ \or Credit 

Another source of volunteers for those of us on a university campus are stu- 
dents who want to earn credit. At the University of Kansas, students in some 
journalism and speech courses may enroll for one or two hours of credit (three 
hours a week for om credit-hour and five hours a week for two credit-hours). As 
the stui|,etus have noT^apers to write and no exams to take, we are very lougli. They 
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must pioducc many hours ol matenaUaiid it must. be cxccllCUl. I'^u h hi)Ui nUsscd is 
subtracted trom tlic firial ^^^^^^ '"'^^ ^^^^^^^ Incomplete 

-and must star\ trom scratch the next scnu'stei. It they do not make it the second 
thne, they earn an I. We have ac(|uired some ot our most detlicated vulunteeis liom ^ 
among these students, mayy ot whom return semester atlci servcstei as volunteers 
atter they have earned tj\eii maximum tive houis. 

Other Volunteers ' . 

f Childucn occasiiMially record loi ys to add variety to oui sound, llieir voices 
are lighted and olTer good contrast. One nir\e-year old has ]usf complete<)SL series 
titled Careei Oppoit Unities Unlimited, tui which he intciviewed all sorts ot people 
to discovei what their jobs entailed and to sec il handicapped people had the 
opportunity to do the same work. 

Wlien jnrtting together the program logs and the monthly schedule and pro- 
giam gull/, male and female, light and heavy voices aie mixed \o give as much 
vaiicty to the sound as possible We arc not looking toi proless^ional peilormance 
just Iriendly people who cm\ pioject th'cii interest iii^otlj^rs and who have clear, 
easily undei stood voices. 

Without the^c woadertul people, the most exotic decoi, equipment and physi- 
cal plant art* worthless, lire best advice can ollei is to leciuit with enthusiasm, 
screen and train with care, and be certain to communicate your appreciation to this 
♦ most vital aspect oi your radio reading service. - 



National Organizations 

In 4975 the First Annual Convention of Radio Reading Services was hold in Oklii- 
homa City under the sponsorship' of the American Foundation for the Blind. Many 
representatives of various national Qfoups intorostod in this nowv"concek>t in electronic 
media wore preiont. Such groups as the National Federation of the Blind, the American 
Council for the Blind. Rodio Stotion Monagement, the Librory of Congress, the Corpora 
tion for Public Broadcasting and the radio reading services themselves were represented. 

The Corporation for Public Broadcasting has arranged with National Public Radio 
to initlote a pUot project tpoclficallv 'for radio reading services. The project will Include 
ten hour-long programs in a ma^ozine format with topics that pertain directly to the 
needfi of radio reoding service listeners. ^ ^ ^ 

The American Folindatiort for the Blind continues its interest iri Radio Reading 
Sei^cos with support oil convention efforts, and Reglonoh Seminars using their own 
notional experts and resource people from The^fsociation ot Rodio Reading Services. 



/ ^ Conclusion 

% The establishment of a siieccsstul Radio Reading Service one that eoinbines 

the elements of responsiveness to listener needs, that permits volunteers the satis- 
faction of time spent in a fulfilling way, ofters eomnrtmity and state leaders a njean- 
inglul iuitlet for their intluence and generosity can be accomplished if the baiic 

^ elementll^re patiently bpught together. The step-by-step organizational structure is 

critical tt> providing a strong, evergrowing Radio Reading Service that ofters listen- 

'1 «f s greatjJr personal Independence!* ^ 
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Kosanna l.ockc Utins^m is director of the Audio Reader Service at the 
University of Kansas With a U.S. in lipecial education, W*'ech and hearinf^, 
she h(is served as a speech therapist in two public schotd systems. Hefore 
loining the Audio Reader staff in 1974, she \yHis community affairs di- 
rector for Kl.WN Radio in Kansa^. She was elected to the executive c( mi 
nut tee of the ^ationql Association of Radio Reading Services m Marih 

1977. ^ . 

Thomas h\ Fish is assistant director and chief engineer of the Audio 
Reader SenUce Miile majoring m radii) dnd television film at the Univer- 
sity of Kansas, he worked for J Fie Universitj/s KANU-FAt He joined the 
Audio Reader staff in 1 9 74. ' 

r ^ X' {* 

. ' *^ ^ _i . ^ 



Bert Cowlan comn^^ntsr 

**How to Establish and Operate a Rjy^p Reading Service via^A/' by 
Rosanna llurwit/ and Thomas I ish, was the first paper i re^KllrO^ii Ihis 
volume. 1 found it warm and tender, a coniprehetisive and excellent guide 
for other do-it-yourselfers in the much-neglected field of providing services 
to the blind, the aged and the handicapped. Uut a sad commentary on our 
society emerges, since it^seems that something so well worth doing must be 

^limited to the local levtM. (It was also a sad conunentary that I could not 
find, in three of ihe most popular almduacs in current use, any figure for ^ 
riie number of legally blind citi/ens of iMr United States. One did shpw a 
USOE figure of 24,(XX) blind children enrolled in IcJcal public schools and 
public and private residential ?ichools. The U\S. Statistical Abstract did pro^ 

Videjh total figure: tl>cre are 468,(X)0 legally blind citi/ens. If one adds ih 

#)thers wIkm by virtue of age or otrfer handicaps cannot jead or read with . 
difficulty, the total is probably aWesome.). . ' 

It is good that an Association of Radio pleading Services has been formed 
and that, as the Hurwitz/Fish paper points out, the CPB and NPR are 
gearing up to do j||6niething -about providing even a minimal service in the 

*form of tjen one-hour programs. Hie choleric question 1 nmst rais^, though, 
is: Why is so little being done for so many'( If we are an aging society (as 
well ks a communications-oriented oiie)^ more and more people will require 
—or could make use oj— similar services. Should these not be embedded 
in national educatjonal/tclccommunications policy, well-funded rather than 
ad hoc, and unberpinned by long-tcmi policies? What \vould happen, for . 
example, it^ National Public^Radio went quadraplj^nic and needed both of 

; the .nibcarrier frequencies (frTkH/ and 41 kHz) now: being used (ohe or the 
other, that is) to carry this service* which now seems largely to be carried 
on public radio stations? What also might be the kjeneficial effect of pur- 
chasing sub-carrier receiver.s en masse, through a central purchasing agency, 
rather than having to buy them in what are. assumed ii) be small quantities 
for $50-$85 apiece? ' ' ^ 

Perhaps a good injunction for the Association of. Radio Reading Services 

/ ■ • 98 • . « 
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wouUi^lw prompily U) seek lcgi\Iaiu)a tui luiig laiigc. naiiwMivviUc luiuling, 
foi mass purclmviig ol necessary eiiuipment, lor (inning tliis activify into 
a truly natii^nal service and tor reserving Ireiiuency space oii wliich the ser 
vice can be carried out, Wliellier (liis would be via a dodieateil sub-carrier 
(we might all be able to locce ourselves to live witlVa little lc\ss Mu/ak) 
oaSCAs or a dedicated specliuifl on a public service sateUite, is an open 
issue. * ' , ^ 
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I^^dio Reading Service : 
The Minnesota Experience 

C. Stanley Potter 
' Minliesota State Services f ^ 

for the 

Blind and Visually Handicapped ^ 

• 

In the niid 1950s, the Minnesota Slate Seivices foi the Blind established its Com- 
niunicatioii Center. It grew out of.iieeds expicssed by blind people, tlieir counselors 
and their teacficrs. Wliile library services in braille and on recorded talking books 
had been' available iiylMe United States through the Library of Congress and 
Regional Libraries, theonly material that dealt with current happenings in the state 
was The Minnewtan, a monthly braille niaga/.ine.-Hs circulation was limited to 
about 300, smce*the demand lor braille materials was declining. The decline 
resulted frojn the rising proportion of blind people who had lost their sight as 
adults, of whom fewer use braille for reading. The first purpose of the (^enter^wa.s 
to put material of local and current interest from The MinnewtUn into recorded 
form to be circulated bi\veekly for auditory reading, in order to reach many more 
people. * , 

Also in the mid-1950s, blind and visually handicapped children were in ever 
increasing number remaining in their home school districts and being educated 
whh therrseeing peers, tather than in state schools for the blind. This meant that 
textbooks in almost infinite variety had to be transcribed from print into braille 
and on tape. Individual student^ needed the books selected by local officials for 
the education of all children in their districts. Textbooks art published in sudi 
variety that many of the books transcribed are used by only one child or college 
or vocational school student. Others, over'a period of time, are used by many 

Jhe second purpose of the center was to provide all students with all the 
books they require for their studies, in a form that enables them to read them 
on their own, and that is available through a single center resource. Carefully 
selected, well-trained volunteers with ;^varicty of talents and backgrounds, who 
could .sight-read fluently and accurately, have enabled J4S t^o provide on demand 
a high volume of such diverse materials. :^ 

Unserved Needs \ 
f • ^ \ 

While that was a good start in approaching our communication requirements, 
it soon, became apparent that other cultural and social changes were affecting 
thp blind and physically handicapped and their coinnmnicationinceds: 

100 
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1) More and n\o\v blind people were lindinR enipU>yiueHt in iiidustiyjn the 
- ■ prt>le8sjoHs, in the service t>ecupatH>i»s, and in busiuoHi^. 

2) " More Uiid more handicapped honieniakers were usnig ichabilitatitin 

services to develop .conipensatoiy skills in niohihty, personal sell care 
arid in the care ot' their fanuly. With their new indepejulcncc, they weie 
becohiing more active in women s organizations, church groups and local 
p4)litical interest gronps. 

3) Fewer, and fewer of the increasing nunjber of elderly blind pe^le weie 
living with their children. Moie i)f Hieni were receiving Tchabilitalion^ 
seivices that pcrjjiitted them to maintain themselves in their own homes. 
Many of those with othci ilh^esses were living in rest lionies. 

In sunnnary, the younger blind people were living and Working witli people 
who saw and read and talked about wliat they read. Many of the oldci people, 
whether at home or in an institution, had lived tlicir lives as seeingv persons with 
newspapers and other 'piinted material about them, until they lost their sight. 
Bo4h gri)aps were d<Jnied access to the world of innnediacy that (hey needed 
to exploit the emerging opportunities for acceptance and social in(ercoul^^^ 

Library materials in recorded form are a great asset to many, but they are 
no substitute for the *Mocalisnr* thai a newspaper brings, nor do they bring current 
best sellhig bmiks while these are still fresh. It takes several months to select and 
have books transcribed and placed in regional libraries and, as with any library 
service, the number of copies is limited. A person may wait for jnonthsto borrow, 
a requested book. (I will never forget the blind woman who said to me, "By the 
time I can get a best seller, the ladies in the beauty sfiop have quit talking about it 
for six months.**) 

The Search for a Solution— Why SCA? 

We were faced with a problem: a substantial group of visually and physically 
atypical people were rapidly becoming and vocationally typical participants 

. in society, 1>ul lacked the current and local information available to the people 
^ around them. For a long time, radio seemed the obvious answer, but in what 
. form? On what frequencies? At what cost? After examining these questions, it 
appeared that a good answer, and perhaps the best one, might be found in the 
/ subsidiary carriers of existing FM stations. They, offered several advantages: 

n In the crowded spectrum^ requests for additional frequencies would be 
unnecessary, 

2) The cost would be within reach, since the expensive transmitters, towers*. 
*flnd antennas were already present ibr anbther purpose. The "remaining 
* expenses of any broadcaster - studios, program production equipment, 

automatic level controls, pe^onnel and SCA .retital - seen) manageable. 



* Subsidiary Carrier Authorization. Any l*M transmitter can broadcast several programs 
simulfaneously, provided the necessary encoding circuiting is use. The desited program can 
then bo separated from the other decoding circuitry /if it is present in the receiver beinjtused. 
Stereo broadcasting of this capability and a third channel is very^ feasible, usu«diy at 67 kHz 
above the maiq^ channel ^ * 
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3) ^Al 100 inc^ahor/. signals aiy slahle day and inglri^ alUnieil lilile 1)y 

chattge^ m the ioiU)sphe>e. which ahers tecej>ltt>i»_paneii»s oit.lhe lower 

trequcucies. Thtsc ticquencies ar^ nol hnuled as severely by 'lerram. as 
aie ihc much highei rreqneiicies. . 

Yet whai could iMie-ieuih ot ihe powei ot even a tull powei \ M slalion do iu a 
slalc lhal spans 300 by 400 nulos' What pertounaucc siandaidsTcould be obiauTed 
lecluiicalty in SC'A recciveis^aud ai what cOsi? * 

- answci thcJ?c qiiesiious, ui \^H)7 we b^gan lo nivesiigaie. We louiul Jl^^H 
SC*A technology in leceiver design and liansiiiission slandaids Jiad nol been given 
a gre^t deal ot allenlion^ bul we were able lo deleruiine lhal one could exjieVl 
good SCA pertoiniance tor disiaiices tioin a trausnnller eipnvalcnl lo ihe leceplion 
ot stereo, which depending' on niani channel powei , .teuani, anlcniia height, 
full legal SC'A injection aiul et'teciive auioruaiic level contiol was^S(> lu 00 miles. 
It an ouidoor dueciioTial anieniia .cui toi ihe iransmiiiei trequency was used to 
replace the customary receiver whip, somcwhal giealei disiaim\s weie aUamable. 
' Since ihal lime, receiver desigu- has subsranllally improved. I he iinpiovemenis 
do not extend leceptiiHi eapabilify much, but provide vasi impioveineni in ihe 
quality ol .ihe SC'A signal, greaiei Ireedoin tiom .ciossialk, and wiih some 
maiilpulaiion ol the audio trequency curve - betttJi and moie pleasant readability. 

The Radio Talking Book Network 

The Minnesota Radio Talking Book Neiwork began its uansniission on 
January 2, 1%^. In ihose early years, broadcasiers in many parts ot ihe country 
were concerned about the usd of SC A, because ot whai was kiu)wn as the **bitdie," 
a variable whisiling sound that could bo heard when lisiening to a main charnicl 
with Si.'A operative. The birdie tiirned out to be a receiver phenomenon that dis 
appeared with the inlroductituT oj the phase locked-loop circuitry now common 
ill l*M receiver design. 

The Minnesota Radio Tattcing Book ni)w uses. a network ot len transmitters 
and transmits reading matter, mosily very curreTU, nineieen-and-a-haLf hours a-day, 
M65 days a year, lis audience is made of 4,000 individuals to whom receiversJrave 
been loaned, and ihe residents of several instiiutions wiili high populations ot 
handicapped and agirig persons. Instiiuiional systems consist ot yn SC'A receiver 
feeding one channel of an audio disiribution system, which ihe hospital or oiher 
institution may already have ;ivailal^le; or the recerVer niay be a ca^rrier current 
type of retranstniiter, so lhai the signal is avail;Jble^ throughout the facility in ihc 
rqoms t)f residents or patients. ^ * ^ ♦ f 

The type of*Teceivef used in individual homes is crysial-conirolled, has a sftigle 
combination power switch and volume control and, in addition to its internal 
speaker, a low impedence output jack for the' headphone supplied, Tltis jack 
doubles as the output for feeding a tape recorder or other audio devict. ^ ' 

hor ihpse Extremely handicapped by paralysis or otjier disorders, an easily 
installed i ouch -sensitive remote switch is supplied by the ageney. This poriyits 
Hstenfcrs to turn the receiver on ii(jd off if they can move any part of therr body 
<5ven slightly . 

In our own lab, we build a small carrier current transmitter, the- output of 
which is in the order of 200 milliwatis. This unit 13 installed inside the cabinatry 
of receivers to be joaiie^ to those who %vc active in their homes and need tq be 
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able U) /cad in air/xoom. A small haiulhcid hatlciy -[hiwokuI leccivoi is supplied, 
howeve^. which Is tixed to the frequency ot the reiratisuuUei . 
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JWby/'Radio Talking Pook' 

"jt\\kxm\ Book" is o lerm wiih which ihe public is widely familiai. Madio\purposc is. 

• not to replace the phonogiaph talking tuiok. nor the rnoie recent tajje talking books, 
hs purpose IS to add a now dimension to auditory reading it is immediate ant(, has the 

/capacity to be local It should not he consideiiKJ a substitute lor lihraiy services in whicl^ 
a pWson can choose what to read and when U) read U. Like all other immetliate media 
newsfxapers.. radio, and television - it nnist be prograrTimmt. and the programmers must 
devise systems that wiU provide tor bto^id input Irom listeners and will be guided by 
their reactions. . . , , . 



' Summary : TKe Advantages of SCA 

We have found the SCA system pii>vidin^ a radio talking book scivice (or 
whatevci yon wish lo call il il you aie doing sitiiilai piogianrnnng) an appropiiale 
and hii^lily desirable niediuiii. It is^ perhaps the only teasibk. method ot doing' 
what we waii4 t\) do. tor ihe following reasons: ^ * > » . 

IJ It is Uic only cost-efTcclive system loi providing rulUliiiie service (in* . 
Minnesota, \^Vi liouis a day). To us, rull-tiiiie service is.iiiipoitaiit , since 
we want liiV include a broad cross section of* the materials bein^ read by 
tlic public. We'waiit to meet the. needs of people with a wide variety of 
interests. We want to provide materials usable by people* with various 
levels of* cotnpiicliension. and wc want time to piovidc prograiiiiiiiiig 
for tliose with shorter attention spans'/ such as some ot our iiistitulHo^ial- 
^ i/ed and oldcF listeners. ' ' ' ' 

2). The SGA is regarded by the ITC as- a-private means of* conmuiiiicatioii.^ 
- * We have a stable, gradually increasing audience that has come lo under- 
stand why wc uicludtv books that many people like, but that otlwrs fuid 
offensive. (If* our signal were available to a conthiually variable public 
audience, wc would-be under tVequciit criticism from people who do not 
understand.) Our readers do. tell us what they Uiink, and sometimes hi 
iu>*uncertmn terms. 1 quote two reactions to the saivc book: 

< 

Who selects : . . the filtl^lKH)ks , . . sUch as the 8 p.m. hook \,hear • 
and Loathing: On ihc'*'Campaign Trail\72). You. are -bea ting tiie com- • 
niercial stations filth <nayhc it will bring you notoriety . As ye 
- * • sow so shall ye nfcap. You have many good things^on. 

.... All of the volunteers arc pretty wonderful. I especially lik^ I'unice 
Cirier and 1 enjoyed LawrenOe Becklund xcdding Fear and Loathing: 
On the Campaign Trail 72. 

Wliilc much of what wc read would not "be considered qffensivt'by 
anyone, we do read material that niaiiy people might read conifoi1,ably in 
private, but thai few would read aloud to another. Many leinhiine listeners ^ 
have told us that from our **Strictly Feminine'* program they have learned 



ERIC 



•'i03 



RADIO READING -II 103 



V 



-a great deal about cvery.thiug Iroin hair-dos to clothing styles to sex. 
About the latter, tlicy gained iiiforinatiou they liad no idea women aiound 
them were reading, tt'nd thai no one had read thoin or talked to them 



freely about ^ ^ ' . * , » ^ ^i^f^V 

What about the nupa/inej and books that are print^spetiflcally for 
the purpose of stimulating vicarious sexual experiences? ^^oplft Avho can 
see arc free to find such sti^nulalion in many ways, froftvreading to just 
' -pl^^in gii'l (or lM>y). watching. We can include such materials in Closed circuit 
broadcasting, and the eatphi^ne provides privacy in reading whatever one 
chooses to hear. . . ^ /'^'S^ 

* 3) The, third virtue of the SCA system is that it permitJ; us to read copy- 
' righted materials without requesting permission, which must Be the case if 
the material is tobe fresh. Wc are careful about eligibility: only those who 
cannot eftectively . read printed materials, because of visual or physical 
Jiandicaps, are listeners. They are people who would not buy a publishers 
bpok or'maga/,ine» because in its printed form ttiey cannot use it, 

Kadio Reading- Services are. gradually growing in va^rious parts of the nation. 
Some of theniiare operated by broadcasters as an additional service to the handi- 
capped population. More* are operated by agencies for the blind, public or private, 
or by organi7.ati(:i>nsestabli3hed for the specific purpose of developiiig and operating , 
a Radio Reading Service. Kxcept for Hhe broadcasters -who provide the. service | 
themselves, most organizations are leasing the SCA capability. Some systeilis serve | 
a jingle urban area. Others, througli networking, serve a whole st^te, Th^re is no j 
doubt thaf radio reading is rapidl^ becoming a higldy important intluence in the 
lives of handicapped people. 

T^)ere are now approximately 50 Radio Reading Services* using the SCA medi- 
um in the U.S, and Canada, plus about 25 planning sites. The Association of Radio 
Reading Services was formed at a national Conference in 1977. The Association * 
is concerned with legislation and giving its members technical, organizational, . 
program and fiscal development advice, as well as with the publication M)f other 
relevant information. Further iuformalion may be obtained by writingthe author. . 



. C Stanley Potter is an educational psychologist who has been direc^or 
of the State Service for the Blind in Minnesota since 1948, He has had ^ 
tensive^experience in psychological counseling and has served on the com- 
mitteei^of several states and national groups involved in vocational rehabiti- 
tation into the integration of school^ge blind children through applying 
special education materials and techniques. Mr. Potter, who holds the MA. 
in^education, is president of the National Association of Radio Reading . 
Services. . . * 

He^may be reached at: State Services for the Blind and Visually Handi- 
capped, 1 745 University Ave., St. Paul, Minn. 55104. , ' 
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Bert Cowlan commcfUsr 

C. S. Pota-r s ''Radio Reading Service: TUc Minnesota L-xpeiiCnce," was de- 
signed as a companion piece to iM preceding chapter by Hurwit/. ;nid ImsIi, and it 
strikes inc in precisely tlic same way. Tlie emphasis on improving SCA receiver 
design certainly seems a major step in the riglit djireclion. One would only hope " 
that, along with design improvements, cost elTectiveness is also addressed; that 
cheaper receivers will be devclopeU so that as thfse programs {troliferate (which is 
devoutly to be wished), more individuals or agencies can aitprd to purchase them. 

llie added emphasis on portability shows a,n tmprCssive sensitivity to listener 
needs; why should not the blind be able to 'Vead/' as do the sighted, in any room? ^ 
Also impressive, at least to this reviewer, is the attitude- toward?; sex and the inclu-^ 
sion ot volumes vvilh "liigliV. sexual content ; AtW all, blind is not synonynjous ^ 
m\h asexual. 

' \ As vrtth ttle Kansas program. alre;idy discussed, it is sad tliat a program such as 
thi^ is not iiationally-tunded and nationally available. It w^l be even saddei it , a3 
suggested in my voinments on Hurwitz anti I'ish (and assuming the same SCA tVe-. 
' quencies are used in the Minnesota projc^^t and provided, as in Kansas, la^gely by 
public radio), public radio .turns lo using its SCA's tor some other purpose, such aj 
quadraphonic sound, (^yhi^e Poller refers to ten I'M UansmiUcrs, he does not indi- 
cate who owns them, whether theyyare qoi'imiercial or public) Ho\^tvt5r, it seen;s 
possible thai. Were all theTadio reading services put under the aegis of a well-funded 
national organization, a first act of such an organization might be to seek, in the . 
rewrite of the CommunicaUons Aqt of 1934 now underway, dedicated frequencies 
for that service. 1 am well aware that this proposal ifiay be considered rankiieresy 
by those iit public broadc^tSting' But whatxan you eXpect from one wlio still j^wns^ 
a black-and-white television, set? ^ ^ ' ' * B.C. 
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Cable Television: 
A Useful Tod for the Delivery 
of Education and Social Services? 

John A. Curtis and Clifford H. Pence, Jr. 
• Center for Excellence, Inc. (CenTeX) ^> 



Community AntemA Television (CATV) was first established in 1^)49 in rei\)otc 
areas of Pennsylvama and Oregon.'*' The concept was a simple one: Television 
. signals could be provided in areas of poor reception by using an antenna suffi- 
' ciently high to receive a remote broadcast signal, and thtn redistributing the sig- 
nal via coaxial cable to subscribers who could not otherwise receive a good signal 
. on home-type antennae. For this service, subscribers were willing to pay a fee. 
An entire community could thus be served from one master antenna, leading to 
the FCC designation of the service as "Conimnnity Antenna Television/' 

• • CATV s Early Childhood- 

A Period of Robust Growth (1950-1960) 

CATV's birth-and-growth pattern has been exactly the reverse of almost every 
other American technological innovation, including that of the broadcast industry 
that spawned it. Cable television began in remote rural areas,.expanded into the 
suburbs and is now beginning to penetrate large urban areas. Most major electrical 
and electronic developments from the electric light antl telephone to radio and 
TV 4iave begun- in heavily populated areas and then^pread outward into the coun- 
try side. 

By 1952 (the first year for which TV Fact book reports CATV statistics) " 
there were 70 operating CATV systems serving 14,000 subscribers. During each 
of the next two years, both the number of systems and the number of sub- 
scribers more than doubled: 150 systems served 30,000 subscribers in 1953, and 

♦ 

— — ^ — ~ / i 

, - I 

*WhUe documentation of the **first'' CA:rV system is a matter of debate, p. is gencraUy 
agreed that parallel developments in Oregon and Pennsylvania led to operating CATV systems 
in both areas during this time period. (Sec Mary AUc Mayer Phillips, CA TV: A History of Com 
ntunity Antenna Television, Northwestern University Press, Kvanston, Illinois^ 1972.) 
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300 systems sctvcd 65,000 subscribers in 1954. By 1958, ten years after the first 
systems were establislietl, there were 523 systems serving 450,000 subscribers (sec 
table ly . 



Table 1 . Growth of the CATV Industry. 

(as of January 1 of each .year) 



Ye&r 



Operating Systmm 



1952 




70 


1953 




150 


1954 




300 


1955 




400 


1956 




450 


1957 




500 


1958 




625 


1959 




560 


1960 




640 


1961 




700 


1962 




800 


1963 




1,000 


1964 




1,200 


1965 ♦ 




1,325 


1966 




1,570 


1^67 




1,770 


1968 ^ 




2,000 


1969 




2,260 


1970 




2,490 


.1971 




2,639 


1972 




2,841 


1973 




2,991 


1974 




3,168 


* 

1975 




3,506 


1976 


• 


3,651 


1977 




3,801 E 


K=FCstiniated 



TotaJ Subscribers 



14,000 
30,000 
' 65,000 
150,000 
300,000 
350,000 
450,000 
, 550,000 
660.000 
^725,000 
850.000 
950.000. 
1 .085.000 

I, 275.600 ; 
1 .575.000 
2,100,000 
2,800,000 
3,600.000 
4,600.000 

> 5,500,000 
6,000,000 
7,300,000 
8,700,000 
9,800.000 

10,800.000 

I I . 9oo.oooe 
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. Source: TV Faftbook, \911 
Note: The change in (he number of systems operating each year is determihed by throe 
factors: I) new systems which began operation during the year; 2) older systems coming to 
the attention of the Television Facthook for the first time and tKerefore iticludcd in th^ 
total for the first time; 3) The splitting or cQj^yj^ix^ of systems by. operators. 
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Most of these early systems were small ruitil ones, which relransniitted com- 
-ttiercial. bigadcast signals oljoiily a tow (one to three) stations/ and until, 1953, 
technical capacity limited cable transmission to no more than five television ' 
channels. By WS^T^ however, 12-cliannel cable capacity -tlm channel capacity of a 
standard television receiver of that time -became reality, and cable seemed 
ready to take«on its city-bora cousin-commercial TV. / 



r 
t 



CATV's Youthful Period: 
New Responsibilities 



r 



With adolescence there usually come **mies of conduct:'' During CATV's 
early days, such rules were primarily deyclopr^d^ on the [ocal level ifnd usually 
took the fyrm of jurisdiijUonal franchise agreements granting permission to run 
cable over publjc property, and establisliingT)ayment scales for this right, usually 
a percentage of gross profits. 

By the 1960s, however, two developments radically altered the Ci^TV pic- 
ture: ; 

1 ) Cable i>pera tors began to make serious efforts to' originate local program- 
ming. Although some system operators had befen experimenting with local 
origination, such origination had until the 1960s been an exceptional 
rather than normal operating procedure. 

2) Cable operator^ began to use niicrowave technology to import signals 
^ from television stations too distant to be picked up over the air. This Ce- 

*• velopment'was signifij^ant ifi^wo respects. 

'First, the long-distance, muiy4>rogram importation created CATV\ first real 
threat of competition to the local broadcaster. Until this threit, big-city comtiler- 
cial station operators had been only too happy to have tl^lK service areas ex- ^ 
Jended by cable systems. 

; * Second, sirlce the operation of microwave' transmitters requires Federal Com- 
munications Coniimission licenses, the Commission -^which up to this point had 
beeo^^luctant to impose regulation on cable systems -now had a responsibility 
to do so. FCC regulation of the CAT\i industry, oncJj^ it began, continued to 
increase in sc«pe and severity. T 

bi 1962, the Commission began to ^pose da^e-by-case restfictions on those 
CATV systems using microwave, relays and,*by 1966, the FCC asserted its juris- 
diction over all cable ^systems, including those not using microwave relays.^ By 
1966, FCC rules even mandated the carriage of Ideal Signals and imposed proce- 
dures for the importatiorr of distant signals^into the top TV miakets.* 
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♦The FCC claimed these regulations were designed primarily to pf6iec\ the fledgling UHI^ 
station operators, who «iight be the first to be hurt by the importation of dfstant signals. 
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CATV s Adulthood 



I'OT the next several ye^is, there was concerted eitort to develop tonipiehen- 
sive regulations lor (^ATV through a series ol profH)sed rule-making hearings, 
which invited conuncnts from iill concerned parties. Piompted by the President s 
OfHce of Teleconinmnications Policy (Ol'P) msistence that a workable pattern oi 
cable regulation be developed^ comprehensive lule-making was completed by the 
Connnission in l*>72. . * . . 

Briefly, the 1972 rules mcluded the following: 



Authorization 

\\\ order to begin operations, a? cable system must, obtain a certificate oi 
compliance (CAC) from the FCC. (;ranting of the CAC is contingent upon the 
cable operator having first obtained a iVanchisc from the appropriate Mocal au- 
thority. Broad guidelines were provided for use by local governments, but local 
governments are allowed considerable latitude with regard to such details as fees, 
terms of agreement, geographic areas of franchises and subscriber rales. 

Signal Carriage t 
!•) Cable systems must cSrry all local stations licensed to communi/ies within 

35 miles of the served community. 
2) In additiQn. cable systems can, if they so choose, import distant signals to 

provide, in conjunction with the "muSt-carries/^ a total of: 

a) 'niree network and three independent stations in the top 50 markets; 

b) Three network and two independent stations in th^ next 50 markets; 
and 

c) Three network and one independent stations in markets smaller tliin the 
top 100 markets. 

Stations within' the top 50 markets may import two distant signals, even 
if local "must-carries" fill the allowable quota. ^ > 

* ' t^HectUm of Local Broadcast Interests 

1) Network programs imported from a station must be blacked out if the 
program is carried simultaneously by the local network affiliate. 

2) In the tt>pk^50 markets, syndicated programming may not be shown ofi 
cable for oile year from the date that it is first ^sold anywhere in the^ 
country, nor for as lortg as it is under contract to a local station. (Tlie 
next 50 markets are subject to similar though less restrictive regulations.) 

System Requirements 

1) All new systems witli^3,500 or more subscribers in major markets (all new 
systems regardless of market size since 1977) are required to have* 
20<hanrwl capacity and two-way capability. Older systems with 3,500 or 
more subscribers must meet these standards by 1981 . 

2) Systems with 3,500 or more subscribers must also provide four access- 
channels (for local, educational, public and leased use) if system capacity 
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peijuits jind ilcinand cxisti Systems with iiisuftlcieiit channel capacity 
must make at least one channel available f^^r the loui previously listed 
* uses combined. Systems must also make equipment available tbi local pio- 
duct ion .2 I 

Mwe Recent Regulatory Restrictions 

SubscqueiiHy enacted FCC rules were made ti) piotect teatine tilms and 
sporting events from "siphonnig" by pay cable. On March 25. 1977. however, 
the U.S. Court of Appeals, for the District of Columbia (which is the court oi 
origuial jurisdiction in FCC matters) struck down these regulations in Home Box 
Office vs. l-.C.C, rinding that I ) the FCC had no evidence shQwing them that pay 
cable wo#d adversely affect the public interest. 2) the rules violated the 
* First Amendment; and 3) they were issued w^j^liout statutory authority, llic 
\ Supreme Court declined to hear the case on appeal by the I-CC, thus allowing 
^ the ctHJrt's opinion to stand. 

, But the 1972 FCC rule-making still stands, and the latest fedeial copyngl^r^ 
legislation puts further mature and" reasonable restrictions «n the unrestricted 
CATV use of programming material owned by others. 



Confinuing, but Less Dramatic, Growth 

* V , ; 

Withip this regulatory framework (and, many feel, in spite ,of it), cable 
television has continued to grow. During the period from January 1972 to Sep- 
tember 1976, tor instance, the number of cable systems grew from 2,770 to 
3,715, an increase of 34 percent. During tlip same time period, the number of 
subscribers grew from 6,000,000 to an estimated 1 1 ,500,000, an increase of 91.7 

percent.^ . .' 

Tlmugh America's CATV industry is today a sizable operation, the 30-year^ 
old fledgling has yet to become the mighty and comprehensive giant once pre- 
dicted. For instance, in 197Ujhe SloanfCtwiimission on Oib\e Coiiimunications 
predicted that CATV would have p?net|ated^ 40-60 percent of the national mar- 
ket "by 1980." Today, its penetration Is believe^ to be approximately 17 per- 
cent.^ ) - • 

A recent CenTeX study includes data regarding the nation's t5 largest CATV 
operations (as of September 1, 1976, as reported by the 1977 Television Fact- 
hook). Tliese data indicate that America's 15 largest CATV systems have ob- 
tained an average market penetration of 23 percent in the opera4ing areas in 
which they are franchised* (see table '2). 



*The cable industry statisticans prefer to u.se a more flattering saturation P««:«n age 
which Is the ratio of cable sqbscribers to thf \iumber of homes passed by its caUJe. Hi's f>gu ^ 
ignores the hTymes in the uncabled portions of the system's geographic franchise area and do^ 
•^t therefore, reflect the true market penetration with regard to th-i total population th^t the 
system is franchised to serve. CenleX thus sought to determine the trfie market penetration 
based on the total population of the franchised areas. 
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T«bl« 2. CATV Miirk«l F«fi«lfaikm Antiyti*. 



f^Bnk Location \^ Sut}$cnber$^ Hoinehofds^ % Served 



1 


San Dieoo, CA ^ 


1 16.012 


« 330.531 


35.1 


2/10^ 


New York. NY 


* 133,556 


613.078 


26.0 


3 • 


Los . Angijies, CA 


* 78.899 


^ 1.067.789 


7.4 


4 


Oyster Bay. NY 


• 66.000 ^ 


341 .51 7 


19 0 


b 


Suffolk County. NY 


64/749 


374 983 




6 


Son Jose, CA ^ 


61.600 


171.643 


35.8 


7 


Allentown. PA ^ 


58.300 


276.139 


21.1 


8 


Northampton, |^A 


55.0O0* 


117.15(1 


49.0 


. 9 




.54,300 


98.606^ 


65.1 


11 * 


Wilmington, QJE^'- 


^ 42.000 
42.000 


63.610 


86.1 




Toledo. OH 


162.574 


25 8 


13 ^ 


, San Francisco. CA 


41.991 


238.558 


17.6 


14 


San Rafael. CA 


40.175 


68.679 


58,5 


16 


Santa Barbara, CA 


39.333 


54.692 


71.9 . 




Total 


892.815 


3,874,348 


23^p 
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1 ' ' . 

^As of September 1, 1976» as reported in the 1977 Television Fact book. 
Based on franchise area data supplied by the 1;XXJ and population data from the 1970 
censuj, ^ ' 

Two systems mve Manluttan. Data trom both systems have been combined for this 
afialysis. ^ 

But table 2 also wi^uld appear to indicate the following: -^y^';* 

• GATV*s •market pqijfetration, in large city ^areas, wRtere cotnmercial ^'^f ffi'yl 
r broadcasting stations are highly active, is still low (La)S Angeles, 

New York City, 26%;^San t>^ncisco,' 7 76%). 

• In cities wher? coverage by thr commercial TV broadcasting operators is fess ^ 
energetic, wh^e local prograrn^nitiation Is less active, CATV's market pene- 
tration Appears to go up (in.CaliforniaySan'^^go, 35.1%; San, Jose, 35.8%}. 

m In citw areas quite, distant from aieas ol^ locaIly<targeted commercial broad* 
cast ^tivity and where local CAI^V progranv^ng is high, CATV market 
penetmtion is impressive (WilminAoi Pel., 55.1%; Santa Barbara, Calif,, 
71.9%). Iq distant cities where tei%in4)ermits reasonably good local use 
c,of other-city signals, however, market penetration drops (Allentown, Pa., 
21.1%; Toledo, Ohio, 25.8%). 

f In suburban areas well-served by large commercial TV broadcasting sys- 
tems, CATV finds market penetration difficult (Oyster Bay, N.Y. and en- 
virons, i 9-0%; Suffolk County, N,Y,, 7 Zi%). 1^ , * 
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• In city ami county areas, outside the range of big city TV bioadcasliiig 
systems. CATV has, liom Us inception, ^donc well (Nonhampton, Pa.. 
. 49%: San Rafael, ( alit .. .5A',.5%). ^ 
In biiet, tl\e CATV industry has. during tlie l«)70s, continued to penetrate 
well the rural, county arrd city areas away fiorn the areas saturated by conuuor 
cial TV broadcasting servicesf but it has not betorne tfie dyharnic social lorce ami 
-cornuuinicntions systeru giarrt otrce predicted by ris proponents. Neither Jras it 
becoiiie the rrrorrey-ruaking "machine"* orrce errvisiorrcd. 



CATV's Maturity: The 1980s 

Tire questions now tacirrg the CAI V irrvestor -be it tire rrrveiltrncrrt ot Uol- 
larss time, enVrgy^ or expertise -are these: 

1 )Can CAIV penetrate America's major urban and nearby suburban markets 

on an economically viable basis? ■ ■ . 

2)Wlrat are the tools available to accomplish the penetration of these heavy- 
population-iicirsity areas? 

• Before corrsidering data which may possibly provide arrswers to ihese two 
fundamental questions, the following facts should be noted: 

• Some 3,700 "ordinary" cable systenis are today serving luore than 8,000 
coinniuuities and more than 12,500,000 subscribers, who are. in nwst in- 
stances, located in far-from-big-city rural, suburban arrd urban areas; 

• Tire cost v»' iustalling cable orr existing poles in rural and suburban ar?as is 
reported to average $6,000 per mile; the pcr-niile a>st of underground 
installations in densely populated areas, $«0,000. n 

• Today, both the federal government" and private industry are mvestrng 
«theavily ih the development of iiew technical and prograrurrring tools to 

facilitate CATV's big-city market penetratioii ambitions. 
All of these efforts combine two basic strategies: The development of locally 
unique programs and services not today obtainable from commercial and public 
broadcasting stations; and individual program participation methodologies de- 
signed to encourage and enable CATV subscriber participation in locally unique 
programming (whether TV games or educational course ware). 

• Typical examples of the current, new-(?it)l developments which may give 
CATV the necessary marked impaCt to compete effectively in big-city and near- 
big-city areas with commercial and public broadcasting services are discussed 
below. 

Warner's Qube Systl^m 

One prototype systetn, wlilch thfe entireHndustry, isVatching with more Than 
a casual interest, is Warner Communication's Qube sysfem in Columbus, Ohio. 
Qube is a 30-channel, interactive system. A small computer terminal in the sub- 
sc^ber's home permits the subscriber to participate in programs-take tests, vote 
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on ^public issues, ami even to have home tiie-and-sccurity piotection The com 
putctucd set-ufS will alM> make jH>ssible Ihe liansnnssion oi specitk piogiaiiimmg 
exclusively to pie-selected Jvuhsciibers (*'narrowcasting"). 

Hie Qube system, which stalled lull operation in IJecembei 1077, also pio- 
vides ihiee educational ^haimels ^one pay and two Tree) an^l a local production 
orij^tnation channel. 

Oube's hom<i-located **black box" contiol unit piovides five diffeient le- 
spouse buttons ff^n viewei program participation. Iliis capability enables tlie snb- 
" sciihei to take multiple choice examinations, to respond to public -opinion polls, 
and even to requcj?t information or order mercliandise. 

One ot the premium (pay) channels will feature continuing educatioli, en- 
rishinent and hobby/how-to courses under the **Better living** heading, A free 
educational channel is "Qube Campus," featuring courses offered for credit by 
three local univeri^lties in a variety of f ormats. The second free educational channel, 
'called **Culture and Ixrarning," will carry a variety of cultural, inforniatioilal and 
educational programming, including captioned materials for the hearing impaired, 
some **narrowcast" specifically to that populatUm, 

Hie local live 4|hannel, **Columbus Alive!", offers a variety of programming 
with heavy empliasis on viewer participation-talk shows, quiz and game sliows, 
spotts, interviews atid **happenings." 

Obviously, Warner Jiias invested a lot of its dollars and^prestige in Qube, Tlie 
company openly states that its investment is more than 12 (uillion dollars, but 
justifies tliis substantial sum ojj the belief that Qube will not only test subscriber 
reaction to a comprehensive interactive cable communications system, but that 
the Columbus experience will provide an indicatioui of how* other urban area^ 
(the/Mast front iejr" of cabl?) might react to and supiort such systems. 
i • "W.,Speiicer Narrison, Warner's executive vice-preadent, has stated, for instance 
(as qUQted by the New Vork Times): *Mf it [Uubej works, urban cabl^ 
television will become a reality. If it fails, cable in ilre large cities may be a dead 
issue for many years/' \ 

Mr. Harrison may, indeed, be accurate in his observations. Tliough the pros- 
pect of customers accumulating charges at the rateof $1.00 to $3.50 per program 
(the range of the Qube systeiji) is bound 1o make liugc/system investments look 
less fornydable than th(* average fee of $7,87 charged Tor pay channels, such as 
those of Home Box Office, the qitpstion l^come^ this: To what extent over a 
period of time is the consumer likely to use and pay for special programs de- 
signed toVrve his unfilled, desired, but perhaps economically impractical, needs? 
Ace there enough unfilled needj to support the huge initial Qube-type invest- 
ments? Warner *s management obviously believes the answer to such questions is 

CATV's Educational Service Potential 



One of the traditional strengths of the American educational system (and, it » 
might be argued, of American democracy itself) has been the local control of 
education. Cable television^ is especially well-suited to serving local educational 
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needs. Cable systems aie usually locally upetated, even if not locally owned; they 
usually loUow juiisdictioiial houndaiics (because ol iranchisuig ptoccduies); they 
have inoie potentially available spectiuin space than couuneicial oi public bioad- 
cast television, ami they can be made available inexpensively to iU)tenlial educa- 
tional users, including people in theit homes as well as students in schools oi 
univeisitics. 

^ly has this potential not been exploited more widely? Again, there are 
multiple factors working in combination. 

In the. first place, an educational entity has to decide that television can help 
to meet its educational objectivd; (assuming that the objectives have been de- 
fined), Ihis is no small hurdle^ especially since t-he educational use of television 
h^ a less than perfect track record^ and th^^e will always be tliose who mistrust 
^technology in any form. Second, there must be a fairly substantial initial commit- 
ment of funds to the endeavor. 

lH)r those who are willing to take the trouble, however, the results from the 
use of CA iy circuits foi the distribution of educational programs can be reward^ 
ing, A case f^i^^'^'^y »^i*y l^elp to illustrate ^both tli^problcm and the rewards, \ 

A Case Histolry — Shawnee Mission 

l\\ I9(>9, the Shawnee Mission l\iblic Schools (SMPS) in suburban Kansas 
City/4Kansas, began operation as a unified school district serving ten municipali- 
ties in Johnson ('ounty,* One of the school districts consolidated had a closed- 
drcuit system serving six schools, which was operated for one additional year by 
the unified system,. In the meantime, a study of various telecommunications 
optiQUs for a district-^ide system was undertaken. The options were I T! S; district- 
owned cable and leased cable. All, however, were beyond the financial means the 
district, , 

About the time that the whole i^da was about to be abandoned, TeleCable 
(a Landmark Communications cable subsidiary) was granted a cable franchise for 
nearby Overland Park. Included in Jhe fpnchise agreement w^s one channel foj^ 
educational aecjpss and- the option to^leasfc up to three more channels, TeleCable 
has subsequ^ntry obtained franchises in all but one of the municipalities compris- 
ing the Sliawuee Mission district. One of the municipalities specified the provi- 
sion of two educational access channels iij .the franchise agreement. SinCc the 
same cable ^ystcm serves all nine mdnicipalities, this ^ineant two channels for the 
entire district, ''"X 

Tlie regular programming of one channel began durinVthe 1972-73 school 
year, and two-channel operation came in the next year. Thus! three years elapsed 
between the feasibility study and the beginning of p'hjgrainnu/ig* 

Originally, programming was ted upstream to the caBle head-end, which is 
located in the next county, closer to the expected geographic center of the even- 
tual cable service area, Tlie distance the signal had to travel (through 31 ampli- 
fiefs) resulted in significant signal deterioration, A decision was therefore made 
to originate from the cable head-end itself, using video cassettes, Wliile this effec- 
tively eUrninated live programming, its loss was considered acceptable in light of the 
improvca signal quaUty gained by originating tir om the head-end, ♦ 

*AII data on Shawnee Mission Public Schools were developed from personal interviews 
with SMPS staft; January 9-1 0, 1 978, 
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()tie expciinieiit conducted while live ptograimuiiig was still possible was the 
two-way interactive use vi the system lor two honielxmnd students, Wlulc this 
experiment has been leported as successful ni some cable lii^eiature, it is the 
opinion ot th$ system's chief engineer that they "never reaJly got the [two-way 
♦ technical Ibugs out ot the [cable Isystein." 

Shawnee fission originally produced about ?>0 pcrcenf ot* its own ,piogram-v 
ming, but as high-quality programming has become more available from^ others, 
this figure ha$ decreased over the years to a current .20 percent, hi addit^ion to 
pre-recorded progranis, Sha^^iee Mission also purchases videotape rights to 1 6-. 
nun films, so llHit all cable origination can be done on video cassette, thus eliui- 
inatiiig the neied for a tllm chain at the cable head-end, where space js at a pre- 
mium. Programs are typically repeated several times at vaiious hours and on dif- 
ferent, days to permilj^iaximum scheduling flexibility by individual teachers tor 
th6ir specific student populations. Iw addition, open time is made available to 
distribute material requested by individual teachers. 

Of the 64 schools in the district, all but two are served by the cable system. 
One \^ in a timnicipality without a^cablQ franchise; the other in a municipality 
that is franchised,,but that has a school in the area to which cable has not yet 
been extended, (Tliese two schools are currently being served by '^bicycling" the 
' cassettes to meet these schools', needs,) 

hi addition to the Shavvnee Mission schools' daytime use of the two educa- 
tional chann^^ls, the channels are used during the evening and weekend by John 
son County Comnmnity Tollege. JCCC s programming is largely nonH:redit and 
community-oriented, and is targeted for t[re general population. 

Tire Shawnee Mission experivi.vc is a '||l)od e\ainple of how a sctrool district 
institutes cable use. It is also illustrative of what is necessary to operate a high- 
qlrality educational program distribution system. It is estimated that the equiva- 
lent of seven-and-one-half Tull-titne employees (spread among ihe 14 full-time and 
eight part-time staff of Shawnee's Educational Media Services operation) are 
required for the cable operation. In addition to the annual personnel expense of 
approximately $91,000, more than $30,000 is spent annually on program acquisi- 
tion-tape and film rental or purchase. 

From a cost-effectiveness viewpoint, the following is important to note: 
l)CenTeX's analysis of SMPS-supplied cost data indicates ^mnual per-pupil 
cQst of $4.40 (which includes all personnel and material costs as well as 
f ^ 1 0-y ear-based amortization of all capital equipniefht investments.) 

'2) The $4.40 Shawnee Mission figure compares with\$5.l2, the comp^able 
figure (fVom a recent CenTe)^ survey) for the natiotial cross-section of the 
public school system using ITFS systems for the di^ri^ution of teaching 
expertise and materials. However, the ITFS systems sWveyed: (a) can use 
four channels iather than the two channels of the ShawAee Mission system; 
(b) can distribute live, real-time programming, as well as r&corded program- 
ming, and therefore can provide for interaction (erthervideg and audio or 
audio-only) between instructors or' resource persons and the student 
viewers; and (c) are privacy-protected, a feature irfiportont to most educa- 
tors using telecommunications delivery systems* 
K But the important point is this: given two or more channels and a fully 
cable-reached school system with 37,000 or more students, CATV at* the school 



level of education is cost-effective. 
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The Delivery of Social Services 

In 1^74, the National Science l*oundation (NSI-) awaidcd seven grants loi 
Mhe design of experiments to deliver social services via interactive cable television. 
Hie grantees weie consortia, eacli consistirrg of a research orgarrr/iitron, local gov- 
trtunerrt agencies arrd a cable systerrr. lire experrnrerrts proposed by tlrrec of these 
consortia were ultinratcly funded lor irnplernentatiorr. These exj>e(nnents have orrly 
recently been conchrded thus only some preliminary data aic a'Wfilable. But even 
these preliminary findings have impt)r(ant implications lor the future ol cable as a % 
social services/educational delivery methodology. 

The Reading, Pennsylvania, Experinienl 

One experimem investigaled the effect of 'two-way cable televisioir on senior 
citizerrs* knowledge of ^available social'programs, services and berrefits,''and orr 
their knowled'ge (if and participation in community polifical and social processes. 
New York University' conducted tiris research in Reading, .Pennsylvania, iri coop- 
eration with the ATC-Berks Cable TV Company, the City of Reading, the Berks 
County Senior Citizen « Council and the, Reading Housing Authority. * 

lluee neighborlK>od centers, one in a multi-purpose center and two in serrior 
citizen housing projects, were linked via interactive cable, lire offices of the 
major city council members an.d other public officials were rejjulatly cormected 
* to' this interactive systein, and several local. schools and nursing homt*s participate 
ed on a rotating basis. * 

Although the original design called for limited home viewing by 117 senior 
citizens by means of converters, initial response was so favdrable that the pro- 
grams were aired over a regular cable channel so that all stfbscribers could vi(>w 
. the programs and participate via teleph^pe. . ' 

Over a 15-month period there were n^Qre than 450 Ifours of irueractive pro- 
gramming covering a broad range of subjects of interest to the elderly - from talks 
with the mayor and ci)w council members and information on preparing wills to 
self-entertainment by g/oup singing and peer-group counseling. More than 70 
agencies participated in the programrning* 20 of which later became regular users 
of the system. Social service agencies provided 49 percent of the prograrnniing, 
local government 21 percent, and educational institutions 15 percent.^ « 

Much of the success of the Reading Program is attributed to these facts. 

• The pertinent consujners were involved at every level from program con- 
ception to production. 

• The Ipcal system was therefore used to meet local needs on a/egular and . 
continuing basis, with the result thjjt there was both increased awareness 
and. increased participation on the part of the local senior ritizens. 

Perhaps th^ greatest evidence of the success of the program 4s not in tlie pile 
of statistics amassed, but in the fa(it that a local non-profit organization was ere- 
V ated to continue operation of the system at the end of the experimental ^hase 
* funded by private, induslYiaf and government contributions. Programming, has 
expanded into the evening hours, and subscribers in the Kutztown cable system. 
Some 30 miles away, nqw participate through a microwave ^terconnect. ATocmI 
O - ' • . 
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branch ol the Vennsylvahia State University is nov^ using the interactive System 
to conduct adult education courses lor i;oUe^e cr4)Uit/ ? 

j 

The Rockf ord, Illinois, .Project [ 

In Roektord, ilUnois^ a consortium involving the City ot Rocktbid» the l)e- 
parnirt^ntof leleconnnunications of Michigan 'State University and Wkford 
-^iiUcvm^^^ used interactive cable to deliver training in pie-fne planning to city 
fire fighters. 

Hie 210 firefighters were divided into four groups paiticipating in different 
(Experimental treatments: 

1 ) Two-way injfividual (each lire fighter with his own terminal); 

2) Two-way group (one terminal per station, with group consensus response 
eiTtered); ^ 

3) One-way paper-and-pencil (at the point v^hcw interactive groups would 
respond, fire fighters in this group marked an answer sheet, wliicli was 
mailed; and 

4) One-way, no response (these groups simply watched the tapes, serving as 
Mhc control group). 

All groups took a 27-item pre test transmitted via cable, with conventional 
paper-and-pencil answer sheets. Tlien the two-way groups were lamiliari/ed with 
the response terminals (modified cable converters) through a series of video 
games generated by the system computer at the cable head-end. lliese games and 
fire trivia quizzes were continued throughout th<r experiment to maintain inte- 
rest. Of the original 210,193 fire fighters, 92 percent completed the course. 

Preliminary analysis of results imlicate^ that, as expected, the interactive 
groups fared better on the post-test than the control group. Tire group tliat used 
paper-and-peiTcil response scored almost as well as the two computer-injeractive 
groups. There were no significant differences in the performance of the individual 
and group terminal groups, but the ^'satisfaction'' quotient of the individual 
terminal group was significantly higher. 

As in the case of the Reading experiment, the Rockford system has, accord- 
ing to locaUusers^ proved worthy of continuation. Currently, teachers at 14 
Rockford schools are participating in interactive, inservice training, as are nurses 
in three Rockford hospitals. 

The Spartanburg, South Carolina, Experiment ' 

Another NSF-funded project involved three experimental programs conducted • 
by the Rand Corporation using the TeleCable system in Spartanburg, South Caro- 
lina. These experiments were dejsigned by Rand to test three modes of deliv- 
ery/interaction: 

1) Outbound voice' and video with data return; » i 

2J,0tffbound voice and video with voice return; and ' , 

3) Multi-point interactive video. , I 

The data return interaction was applied to s^xih education offered by Spar-^ 
tanburg Technical College to prepare §t;udfents for the General Equivalency Deve^j 
opment (high school equivalency) exaihihations, » ^ 
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Hie home leiininals used in the course operated in two modes. In th^ first 
mode, students could answer tuulllple choice questions; in the second, they could 
indicate that they would like the teaclier to review the last point, move on to 
iU?w material or send other limited messages, llie responses weie transmitted to 
the teachei in the cable studio and were also compiled and printed out in hard 
copy for the teacher at the end of each class. 

Post-test data did not reject the l\ypothesis that cable instruction is no worse 
than conventional face-to-face instruction. In fact, the cable group made sliglitly . 
more gain in every area except spelling.^^ I3e$pite the limited nature of the inter- 
action, there may be a number of educational appUcations where this methodol- 
ogy can be useful. 

Multi-point video was tested in tlie context of inservice training of personnel 
at' daycare centers. A series of worksliops was conducted both from the-cable 
studio and from daycare center^sites, each of which v/as capable of origination of ' 
both video and audio. A second group of daycare centers received the programs, 
but were not interactive iii any form. A third group, outside the cable area* 
served as the control group. 

Of the tirree groups, the group that wratched tlie programs but <Jid not inter- 
ac't showed the greatest gain (gains were Umited in all groups due to unexpected- 
ly high pre test scores). This might indicate that the presence of cameras and 
microphones for interaction worked to the detpimeiy of the interactive group, since 
many participants found cameras distracting and felt that the ability to ask 
questions via audio alone would have been sufficient,! ^ 

If some video interaction is desirable from the viewer's standpoint, but not 
necessarily from the standpoint of the video-interactive participants, video inter- 
action from a limited number of points, perhaps in rivtation, might be appropri- 
ate, with audio interaction from other points. Tliis method has the added advan- 
tage of producing an interesting, yet inexpensive progranu^^ This is als(^ being 
conf irmed by a Rand Senior Citizen programming project in Spartanburg, which 
is similar to the Reading experiment. 

Voice-only return was tested in a parent education course dealing with child 
development. Unfortunately, the program's efficiency was not tested against 
video and audio return, but only against telephone return, coupled with limited 
data transmission (which occurred infrequently). The results of this experiment 
therefore could not be expected to show any significant difference in the results 
of the two systems, and, in* fact, did not. 

These NSI^-funded projects were only a few of many submitted, and those 
submitted represented only the tip of the educational/social service iceberg. But 
as each new idea is tried, the knowledge about cable and its usefulness increases. 



Technological Developments 
and CATV s Future 



Two factors that may hold long-range promise for cable are fiber optics a^id 
low-cost digital processing ebuipment. Fiber optics uses a fine glass fiber to trans- 
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- uiit a beam of! light that has a channel capacity nuich Rreater than that of coaxial 
cable. In aildition H> bfeiiit* sniallei, lighter and nu)ie llexiblc tlian coaxial truHk 
'cable, it 'has' less inherent signal loss and is not subject to interrcrcnt;e from out- 
side electrical signals. Fiber optics may well make two-way audio^video cable cir- 
cuits technically Comparal)le in quality and cost to ovet-thc-ah, two-way, audio- 

vid€;^> circuits.' ^ * 

Low-cost digita^ processnig equipment which has drastically reduced the 
cost and increased^ii capability ot the iK)cket calculatoi and which made pos- 
sible an almost endless variety of living room video games may make leasiblo the 
more sophisticated hom^ terminals for consumer interactive use of cable, llie 
' feeding of digital information upstream has proved, valuable and workable, where- 
. as upstream video especially color has proved tr(TuWe^a|5^' dubious ben- 

efit in all but highly specialized applications. (Tlie telephone company has also 
learned this lesson. Tliat'^ wliy the Picture-Phone, which has been a technical 
reality for some years, is not yet sulfic^ently useful to induce custiiners to buy 
its service even in test areas. Yet, a brisk business in equipment has developed to 
feed digital information via the telephone for facsimile transmission and com- 
* puter data input or access.) 

CATV Regulation: Still Wide Open 

\ . 

It seems universally agreed that the real future of cable is as a broadband 
conuiiunications network. Tliere is some divergence of opijiion, however, as to 
how the ultimate system should be structured. St)me operators, for instance, 
.argue that cable operators should be considered a common carrier, and note that 
such classification w6uld separate the current progranmiing and distribution func- 
tions of cable's basic service potential. In its response to an Option Paper on 
Cable Television by the staff of the House Subcommittee on Communications, 
the National Cable Television Association (NCTA)had this to say with regard to 
conmion carrier status: 

At the same time as deregulation eliminates cable's status as ''ancillary to 
broadcasting", it would be conuaiy to the public interest to impose, now or at a 
futuTQ "date, a new regulatory status ^common carrier -through the separations 
(sicl of cable programming and ownership of facilities . ; . (effoi'tsl to maximize 
program offerings and eliminate developmental lag of cable technology will be 
• thwarted by common carrier St a4u 8.1^ ,v a . - 

Nor, says NCTA, should the telephone companies be allowed to become the 
monopolistic **one-wire*' purveyor of 'communications services. Competition ere- 
ates'^incentives for building ne^ facilities and^would raduce Ma BelPs historical 
reluctance to make wholesale changes where equipment obsolescence has been a 
factor. 

For obvious self-interest reasons, NCTA supports a Congressional subcom- 
mittee recommendation to provide a period of cable deregulation to allow a mar- 
ketplace determination of the need or lack of need for federal regulation. (NCTA 
would like to see a specific prohibition against non-federaj-i.e.; state and local ^ 
itJgulation for the same petiodf* or at least limited regulation within Cfongression- 
ally established guidelines.) 
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Effects of CATV's Philosophy of Regulation 

CATVs **rcgulal^ cvciybody else but ine" pliilosopliy may booiuciaiig against 
the industry. 

Ainciii;a has, smce enactment of its aiiti-tiust laws during the early h)()Os, 
been quite suspicious of nUMiopolistic ci)ntrol$ of its communications and broad- 
casting services, lliough on the surface (^AI V appears to be a biglily fragmented 
industry, actually America^ top 10 CATV opeiatois already control inoie than 
oiRMhird of tiie industry (sec tablt? 3). Thus, a decision by relatively few oper 
ators could significantly affect the entire industry. Such a situation does not en 
courage further deregulation at cither local, state or federal levels.* 1 urther, the 
original FCC rulemaking process clearly warned that the VCC reserved the ri^ht to 
make coniinon carrier use of CATV circuits a matter of future deliberation and 
perhaps rule-making. 



Table 3. 

rhe 20 Largest U.S. Multiple System CATV Operators, 



Operator 


Subscriber^ 


Operator 


Subscnbecf 


1 . Teleprompter 


1,084,193 


n. UA^oIumbia 


182,000 


2. Warner Cable 


550,000 


1 2. Service Electric 


* 139,000 


3. Community 




13. Midwest Video 


134,020 

> 


Tele-Commu nications 


539,000 


l4. New Channels Corporation 


129,833 


4. American TV & 




15. Continental Cablevision 


• 128,900 


Communications 


500,000 




1 28,600 






16. TeleCable ' • 


5. Cox Cable Communications 


354,490 


17. Storer Cable 


1 26,099 


6. Viacom 


3O4.C(00 


7. Communications 




1Q. GE Cablevision 


115,000 






Properties 


245,444 


19. Athena Communications 


101,000 


^8. Sammons o 


^42,792 


20. Cablevision Properties 


88.029 


9, Cablecom General 


19(J,729 






10. United Cable Television 


184J0OO 






Total t' 10 




Total 1 120 




(38.6% of all cable subscribers) 


4,194,648 


(1 1 .7%'of all cable subscribers^ 


1.272.481 



Source; 1916 CATV System Directory 



♦Mary Alice Phillips offers one scenario iiiNwhich cable television exhibits a growth pattern 
siniilar to that of the American automobile industry - ultiinately resulting in a few "giant** oper- 
ators (in her book» CATV: A History of Community Antenna Television, Nbrthwestern U. 
Press, I972.p. 171). ■ . . * . 
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Conclusion 

'Althougli the bluc-sky talk regarding CAlVs fole in creating;! *\vired nation" 
no longer echoes loudly in the halls ot Congress oi tlie pompous prose ol the ill- 
iuformed expert, the tacts arc these: 

# CATV is alive and well and in many localities is\)perating piofitahly. 

# Wlicn CATV can provide complete access to the population ot a given 
geographic area, it can compete ettectivcly on a cost basis with other 
niedia in delivering educational and Social services -provided the dehvery 

* does not require (wo vz-^y video transniission. ^ 

# When local franchising authorities, such as those iM Sliawnee Mission, Kan 
sas, insist on the availabihty ot two (or more) "free" clianncis tor educa 
lional purposes as a part of the cable operator/s franchise agreement, 
CATV can become a powerfully usetui, as well as cost-effective cduyation- 
al/social service delivery medium. 

Over-the-horizon technologies may enable CATV, during the 1980s, to pro 
vide economically the multi-channel (10 or more cliannek for sinmltaneous pro- 
gram (^iribulion) and the two-way audio-video and digital cirbuit capabilities 
required for the delivery of many educational, social and medical services. 0. 

Then, and only then, will CATV fulfill its once-forecast significance in Ameri- 
can life. ' * 
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Bert Coiolan comments: ' 

Curtis and ^ence earn my insVant appreciation for putting a question mark at 
the .end of their title. Top often, aiuK^ecially of late, we are treated to vivid bro- 
chures that proclaim cable television (tw&rway, interactive, with lock-outs to pre- 
vent the kids from watching R-rated movies) is the answer to all our problems. 
Just think, these brochures scream, you nlay never have to leave'your home again. 
•(My choler tends to rise.) They alsp offer us "instant electronic democracy.*' 
Despite the proponents of the video Town Hall concept, there is no way I would 
' care to abide by a vote cast un^esponse to television's inevitable simpliflcation of an 

issue. **The essence of tyranny,*' someonQ once said* *'is the denial of complexity." ^ 

Curtis and Pence note the requirement that (since 1977) all new systems, 
.r^ard{ess of market size, are required to have 20^hannel capacity and two-way 
oipability . (Older stations have 1 2 channels.) How much of the capacity and capa- 
bility is being used? Are most 1 2 (or 20) channel systems programming to full 
capacity? Are most interactively capable systems (and how many are tfiere?) 
using the two-way capability, and for what?, In regard to this last, the' questions 
raised by the authprs about the much-observed Qube are cogent, in particular the 
question aboiit how long the consumer will pay foj "special programs designed to 
serve his unfilled, desired, but perhaps economically impractical needs?*' 
' I must qiiestidh seriously one? statement , that "cable television is especially 

well-suited to serving local ediio^tional needs." What's in it for the cable operator? 
^ If anything, the behavior of the media marketplace throughout its history seems to 
show that anj^one .with a channel is going to progrdtn anything that will get a large 
audience, not a small one. I fear the cable operator will reach for Jav^s II a lot ^ 
faster th^n Geography /. And, almost every accounting I have read of any use of 
"^^O* CATV in ^ two-way, interactive mode for homebound students has ended with 
.words similar to those used by tfie authors: "they never really got the [two-way 
technical] bugs out of t^e system." ^ 
^. The cost figures provided baffl^ me slightly. (The reader should be wariied 
that all cost figures tend to b^fle me.) The authors sfate that the figures supplied 
by Shawnee Mission (and one would have to^jsee the raw data to know wha^ is 
^ ^ actually included) itidicate annual per-pupil costs of '$4.40. They (quote CenTeX 
^ - figuresk)n ITFS at $5.12. They then point out that the ITFS system is four, 

rather than two, channels. It seems to me that four channels at $5.1 2 is niore cost- 
> effective. And, ITFS can provide interaction; there iS/no indication Shawnee can 
do the same. It does seem that some cost-effettiveness/b^nefit analysis would be 
helpful hpre. ' - , 

I coil^l^t^ly ^gi^e with the potential value (esp^ially for interactive cable 
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and;issuming that iiiteiactiou contributes positively to tlie educational expeiience) 
of fibei optics technology. It certainly will make a major ditfeience in the wiie-up 
costs in major cities. Digital is clearly the wave ^)| the future; since we aie ruiuung 
out of spectrum space, any technology that can provide video bandwidth,in only 
20 kli/ of an increasingly scarce natural resource, is to be encourage^J. ^ ; _ , 
I tend to agree, too, with the authors' points (one through four) about CATV's 
future, Wliere we might disagree (though, to be fail, I have no reason to believe ^ 
they wouldn't share my view), is on a fundamental philosophical premise. They 
.mention CA^lV's providing complete access to the population of a given geographic 
area. 1 am concerned with the geographic area known as the United States. If 
CATV is to become the prime deliverer of educational and social services, the 
central question i4Mien: Wlio gets left out? liarlier statistics available to me indi- 
cated that one ct)uld wire up about 85 percent of the Diiked States for "a/eason- • 
able cost" (reasonable if education and the delivery of social services were ever to 
become a matter of national priority), a cost of "x" hundred million dollars. Wir^ 
ing up1he rest might cost as much again! To me, t^iis raises a fundamental ques- 
tion: Is communications for education and the delivery of social services to be 
viewed as a right or a privilege! The costs of wiring up **thc rest" include, of course, 
those that need communications for surviva): the isolated, the rural poor, migrants, 
ghetto dwellers, native Americans on reservations. If we believe we are entering 
both an information age ^nd an information economy, we (the body politic) need 
to decide this question. If the need is real, then cost should become subservient to 
need, and the issue can then l?e left to engineers and technicians to design a need- 
based system. -B.C. 
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Almost since the technology was conceived, there have been predictions about the 
value of communications satellites for improving education as well as other services, 
but bringing these prognostications to fruition has bedn slow. A government-funded 
publip service satellite system has been considered, but remains unlikely in the near 
future. This chapter presents an overview of the educatjonal-t raining demonstration 
and experimentation that has taken place- describes the 1970 FCC solicitation for 
domestic satellite offers aiid resultant doinestic systems; and finally, presents a 
shajing concept that could possibly bring the predictions of educational use of sat- 
ellites into existence. ' • * 

Majorftnterest in using sateUites for education began shortly after the 1965 
launch dl the first International Telecommunications Satellite Consortium (INTEL- 
SAT) isitellite,^ President Johnson's 1967 Task Force on Communications Policy, - 
which recommended a serious look be taken at communications satelHtes for dome^- v 
tic servicej , sparked U.S. interest.^ Then, several national education organizations 
4)ecame deeply Involved as a result of/ among oth«r events, the 1969 agreement 
between Iiidia an4 NASA^ for the use of the ATS F* when launched in the mid 
1970s to dxploje the social benefits of communications satellites. The education 
organizations hoped, to use the satellite in the U.S. for demonstration and experi- 
mentation i>efore it was provided to4ndia. Additional impetus was provided to the 
growing Ui, educational yiterest by the FCC's 1970 request for domestic satellite 
proposals,* which specifically asked the potential carriers., to acNress educational 
services,^ IV;ASA*s approval of the, Alaskan request for the use of the AT§-1 for 
medical and educational experiments brought the educational community to the 
threshol^^ ofjan extensive period of research with communications satellites.^ 

Early Experiments and Demonstrations 

The stage was set for nearly a decade of social research lising NASA's experimen- 
tal satellhes/The experimentation and demonstration work began in Alaska in 1971 * 
using the ATS-1, which provided an audio communications capability; shortly ' 



ATS-F befon) launch, ATS-6 after launch. 
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thereafter. Hawaii began sharinR the- satellite for its own experimentation in the 
l>aciric Basin The ATS-6 added a video dimension and more power for contnuted 
research; using the ArS-6. ATS-3 and ATS-1. Alaska, the l3-state Appalachian . 
region and eight states in the Rocky Mountain region participated in projects froin 
September 1974 until June 1975. Finally, a joint U.S.-Canada experimemal sate!-^ 
lite (CTS) * was launched in January 1976 to permit continued research with more 
satellite power and in a new frequency band. Numerous U.S. entities are conducting 
research Gsing the CIS, as well as the ATS's .** What has been Xhc result ot the 
research? 

ATS-1; Research in Alaska and Hawaii ( , ^ 

. Tlie Alaskan and Hawaiian ef forts were the first to gain insiglxt into thft use »f 
satellites for public services. They pointed to the viability of such applications and 
to the broad potential use and economics of narrowband (audio channel) communi- 
cations. These projects, initiated in 1971 , were for the most part concluded in 1974. 

Tli,e Stal%Ji)f Alaska AXS^-l experiment*^ was initiated by the state health. com- 
munity to conduct studidfon^he impact of interactive communications on health 
care deliveiy and its imt)rovement in remote areas; a public education project for 
remote areas was piggy-backed onto the health effort. Relative to education and ^ 
training the health project concentrated on programs for health aides and pro- 
fessional nurees. which' supported the interactive health consultative Work con- 
ducted thmughout the experiment. 

The results of the experiment showed that in remote areas mteractive satfellite 
aittHo chtonels can be an effective and reliable means for providing trahung and 
professional health«onsultative communications, and contribute to improving health. 
The public education project, while fraught with administrative and pdhtical prob- 
lems did demonstrate that a communications satellite can be a useful tool for pro- 
viding community inforniation and education services to remote villages; farther- 
more it can provide effective administrati>fe and information services to teachers 
and classroom programs for students. 

The State of Hawaii'' (University of Hawaii) expanded on the concept ol 
using a communications satellite to provide services to remote areas by experiment- 
ing on an international basis and testing the multiir^edia capability of an audio 
channel to support service delivery. Owing to fmancial constraints, only mteractive 
data and facsimile transmission v/ere added. Tlie first phase tied together campuses 
of the University of Hawaii on Jhe islands of Hawaii and Oahu.'T-he second phase 
expanded the project to other Hawaiian ^^lands and to English-speaking nations 
territories ^d protectorates in the PacHic Bdsin. The third phase dealt with 
establishing topic networks of interest to Jsei^, the major ones being medicaj, 
news, education, science, cpi;nmunity and intra-national topics. / 



♦ CTS is a Canadian .satelUtc that NASA proviUod some support for and^Jaunchcd. It 
has been used on a shared b^sis, but soon will revert totally to Canada. 

has b^een ujed on a a^ ^^^^^^ '''^r^"'TuZ S^. 

demonst at^on. bcc;u^ various government Is^ncles believe enough has been learned abou ho 
SSology WhUe this may h^hc ca«e for engineers, it is not .so for potential users of the tech- 
nology fjsc of the technoloV wiU profoundly affect thyocial. econom c. otEanl^ational 
maSrial and other aspects oV the users. No prolonged or^ious rcsoarch.in these areas has 
taken place. ' • ' 
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The ecl«cafli)n network expernneiits aiUhessed supporting noirual dassrot)in 
iustnictional activtlies; pioviihng workshops on cu,rncuhnn development . conduct- 
ing researcli seminars, exclrang«ig inlormation through voice data and facsimile 
transnussions; ami permitting pruuary school studt^nts discussion between Alaska, 
Hawaii a^d New Zealand. it/ 

The Itawaiinn project demoHStrated the potential of conTnlumcations satellites 
foi permitting nations to worlT together toward social development and foi the 
exchange of ideas. It showed that audio chaimelscan support most of th^communi 
cations needs of dive(sevconuuunities in a variety of ticlds and demoiistiated that 
expertise and scarce resources can be economically sliaied, l-inally, the Hawaiian 
project showed thai .conmmnicalioi^^^satelliles can support all levels of education. 

ATS^: Research in Alaska, Appalachia and the I^ky Mountains 

The ATfi*6 offered video media in the 2,5-2.7 C%\h band,* greatei siitellile 
power and a signal beam focusing capalrility. As i Consequence, it permitted the 
development (>f small, inexpensive earth terminals which could be placed at the 
user*^site. The nature of the Alaskan, Appalachian and Rocky Mountain projects, 
and the faCl that they shared the ATS-f), required the cont:nrrent use of the A TS I 
and ATS-3. These projects were initiated in September 1974 and* concluded ui 
June 1975. 

Alask^. Sipce an operational sy,stcm was the ultimate goal, the oveiall objective 
of the.At^skan^ work was to gain experience and learn how to plan and operate a 
satellite system. Kigliteen sites participated in the program. All were equipped to 
receive color television and had a two-way audio capability. 

The rescarch encompassed the education, public broadcasting, health and pub- 
.lie interest areas. The education activities centered on eady childhood education; 
basic oral language development ; health education ; and inservice teacher trainiiig. 
In some instances, the .programs were broadcast in I'nglish and two Ala,skan native 
languages, histructional -programs wer^ available to 1 ,200 rurai school^children 
(K-5th grades) and I 50 rural Alaskan educators, Tlie results supported theUevolop- 
*ment of an operational system. ^ \ 

An operational conununioations satellite system was initiated iu AlasVa in 
1975 using the RCA SATCOM. In addition to the metropolitan areasSjji^-way 
audio earth terminals now are being provided to every rural. Alaskan conununity 
with a population of 25 or more. These terminals are equipped with two two-way 
circuits, with a capability for elglit two-way circuits. One circuit is for con-, 
ventional telephone, the other for emergency medical service. There is a plan to 
provide a*k)^v data rate computer-based instruction and administration system to 
these conununities in tlie near future. Twenty-three of the rural village earth 
terminals are equipped lo receive video, and experiments are being conducted on 
the practicality of transn)itting videotaped education programs to videotape 
machines at these sites during off hours. A locaj instructor at each site uses the 
tapes to support pre-school through college prograftis. Results have been promising. 

\ 



♦a herti (Hz) is a unit of elpctrortic wave equa^to one cycle per secon^l; a gigahertz (GHz) 
is equal to a billion cycles per second; a megahertz (MHz) to one^illion per second. ^ 
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Appalachian Region.^ The Ajipalachiaii piojcct coiicoiitiated on piovidiiig iii- 
service educajion to teadicis throughout the region. I'inecn widely dispersed sites 
located in eight states participated. Terrestrial aiid satellite coiunumications were 
used to provide lor all desyed conununications, which included video, audio and 
teletype transmissions. 

I'our graduate level courses w^re conducted during the project. Iwo con 
centrated on reading instruction lor teachers in the K-6lh grades; the other two 
addressed career educati;)ii lo^ K 12th grade teachers. Ihe learrrirrg activities in- 
cluded videotaped lessorrs. tburchannel audio, irrteractrve sernmars, laboratory 
sc^siorrsand library inlorrnatiorr retrieval. 

Results of the research indicated that usirrg corrrnrunicaliorrs satellites, linked 
with terrestrial systenrs to provide irrservice educatiorr to teachers irr Appalacjria. 
is competitive "with the cost and eltectiverress ol otferirrg similar courses orr a 
university carirpus. The success of the project, led to arr agreerrrcnt for federal 
fundhig which provides grants on 'a dinrinishirrg yearly ratio basis urrtil 1982. 
Research will cojicentrnrte on managing and operatirrg a telecomrnunicatiorrs het- 
\york arrd exploring the servijje requirernerrts in educatiorr, business arrd irrdustry, 
medical and health services, humarr-resuurces, and government. Sirrce the ATS-1»3» 
6 and C IS aa* rrow being phased Qut, il is not clear what satellite will be used,' 

Rocky Mountain Region,^^ Tire. Rocky Mourrtain program was the rrrost ex- 
tensive, working with 69 sites in eight states within the region, plus coordinating 
the satellite arrd earth terrninal activities lor Alaska arrd Appalachra. Sites %were 
divided i^rto three categories: two-way audio, digital and video; two-way audio 
and digital; arrd one-way audio, digital arrd video. The prograrrr sought to derrron- 
strate the feasibility . of a satellite-based rrredia distributiorr system lor isolated, 
rural populatiorrs\ as well as to test and evaluate user acceptance and evaluate the 
cost of various delivery modes. 

^ I'ducation and training programs and services that were explored irrcluded 
a career education course for junior high ^tut^ents; ap irrservice career education 
course for teachers; conrrrrimity-orierrted evenirrg progranrs; satellite delivered 
films and videotapes to schools in remote, isolated corrrnrunities;and emergency 
medical technician recertification program. Tire career educatiorr course served 
22,152 junior high school students in the eight states; 876 teachers received college 
or recer^tification credit. . " ^ 

^ The project was judged a success by most of its planners and participants. 
It showed that a largie network for services to remote areas is feasible and identified 
some dea^^aole services. A considerable number of personnel were trained. Never- 
theless, the Rocky Mountain projept vfas completely terminated in 1975, and 
no Jfollow-on program has been approved for the region. ^ 

CTS Research Projects ' - 

The Communications Technology Satellite (CTS)^^ is a joint U.S.-Canadian 
experimental satellite designed, among^Uher things, to explore the use of the, 12 
and 14 GHz frequency band for general communications. Since CTS was launched 
in 1977, its time has been equally shared by both countries for various experiments 
and demonstrations. 

^ Some of the experiment^ that have been proposed or arp being executed 
include l) lhe Stanford University/Carleton University (Canada) shared curriculum 
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. that enables stiulents^in one university to take courses in another; 2) the l\ibhc 
Health Service experiments, sponsored by the lister -Hill National Ceiitei foi Bio- 
medial O>ininunicalions» which involved several institutions to evaluate broadband 
yidco salelliU' conmiunications as an aid to deceiitrah/ed niedjeal education that 
would enable health professionals in remote ^wations to participate in continuing 
education, and'as a nie4ium for more effective transfer of new knowledge generated % 
by biomedical re^eatch; 3) the Archdiocese of San F rancisco exploration of how 
video telecon^ferencing among classroom teachers can be used to 
help them overcome problems in implementing individuah/ed ir^strirction \\\ th<jir 
^schools: and 4) the states of Washington, Alaska, Montana and Idaho (WAIVU) 
explriments with .techniques that might improve administratiorf. as well as teaching 
techniques and procedures for decentralized medical education. 

-Numerous other experiments have been conducted, but the ones discussed 
above are the major problems now being undertaken. All the experimental work has 
been accomplished with NASA efcpeyniental satellites, which are rK>t the type avail- 
able commercially or planned for operation in the near future, Wliile potential sociaf 
service users have been traversing the path of the high-powcred' satellite with small, 
relatively inexpehSive earth stations, the operational systems have evolved a 
diffep^it technology. 

The FCC's Request for Proposals 

In January 1970. the Nixon administration recommended to the Federal 
( onununiCations Commission (I'CC) that private companies be permitted to build 
and operate communications satellites on an open competition basis. ^ Tlierc was 
a question, however .^whether the FCC should permit anyone who wished to do so 
to <^nter the satellite Held, in light of the litnrted knowledge of the technology 
and. its possible impact on terrestrial communications systems and associated 
markets. Consequently, in March 1970* ^hc Connnission solicited proposals to 
♦ aid it in ascertaining the 'kinds of communications satellite systems that would 
most effectively develop the technology for l),S, comrnunications,^^^^ 

Concerning social serving, the FCC asked responders to the solicitation to 
address the following: T • 

Where the proposed services include television or radio program trans- 
mission, the terms^ and conditions under which satellite channels will be 
made available for noncommercial educajtional networks should be cited. 
We note that parties to this proceedings, such as COMSAT and the AB(^ . 
network, have proposed to provide satellite channels without charge for the 
interconnection Of public and instmctronal broadcasting. We believe this to 
be in the public interfeis^ Applicants preparing television or r|idio program^ 
transmission services should also address the possibility of realizing a 
**peoples* dividend** to provide some funds for programming by noncom- 
mercial educational stations, as suggested by the Ford Foundation. 

Applicants proposing multi-purpose or specialized systems should also 
discuss the terms and conditions under which satellite services will be 
made available for data and compuler usage in meeting the instr^t:tion^l. 
educational and administrative requirements of education institutions. 

* A number of proposals fpr and comments about domestic coinniunrcations salcllite 
services had been submitted to Jtjie FCC during the second half of the 1960s, but this was the 
first official request for proposals^ 
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Proposed Domestic Satellite Systems 

I'ight primary applicants rcspDiulcil to the ICC rcijucst. Western Union was 
first a tiling on July 30. 1^)70, and Western Telecommunications, Inc., was 
tliclast to tile on March 15, 1971.^^ Table 1 Kuniniarizcs the responses by the ci|lit 
companies. (Details ot each company's response appeared in Hie l-ederal Register .) 

^ Western Union offered to orbit three 1 2-chamiel satellites and provide 
normal service to include message, 1"V, data and leased chaimels, and was willing to 
provide one or more txlucation lelevision (EI V) channels if the hVC ruled that it 
was ill the public interest to provide such channfels at no charge^ 

• COMSAT/ AT&T addressed only message, data, Picturephone and occa- 
sional commercial television, offering to orbit three 24-channel satellites, but no 
public or educational services. They, did indicate a willingness to discuss the possi 
bility of public services with the Corporation for Public Broadcasting (CPB), refer- 
ring to negotiations that CPB and AT&T were conducting on reduced rates for use 
of land lines for national public television. (In this ottering, COMSAT was to pro- 
vide the satellite for only AT&T to use. Al&T would lease the total satellite system 
for a fixed number of years.) 

• Hughes Aircraft Company /Cn: offered to. orbit two 12-cliannel 
satellites and provide ncwmal connnunication seivices to include television, cable 
television data and general telephone and electronic traffic. In addition, Hughes 
offered two free nonpre-emptable ETV channels on its first satellite with complete 
back-up in case of failure of one or both channels. Further, two additional channels 
•were offeredon the second satellite, but they would be pre-emptable with no back-up. 

• COMSAT indicated that it would orbit three 24-channel satellites to 
provide television, message, data and cable television services, but no public broad- 
casting or educational services were offered. COMSAT noted, however, that if there 
were genuine CPB requirements, preferential service agreements could be negotiated. 

• MCIfLockheed offered to place two 48-channel satellites in orbit to 
provide nonnal television, cable television, vofce, data, electronic mail and record 
carrier trunks. In terms of the FCC education and CPB requests, they addressed all 
of the FCC interests. Tliey specifically responded to the computer-based educa- 
tional requirements by offering five free channels for five years-for educational 
service experimentation, to include educational television. Finally, MCI/Lockheed 
offered to continue to provide the service after five years §t reduced rates. 

• RCA proposed to provide three 1 2-channel satellites that would provide 
television, radio, closed-circuit, motion picture and. data services, plus public and 
educational services. Addressing the FCC public broadttasting and educational 
services requesl^wo channels for national HTV and two for public television were 
offered at reduced rates, the HTV channels were to piggy -back national public 
radio stereo; further, lower rates were offered for instructional experimentation, 
but such services would be pre-emptable. 

• Fairchild-Hiller proposed to orbit three 12-c(iannel satellites providing 
normal television, message and data services. Relative to public service and educa- 
tion, the following offers were made: two full-uninterruptable channels for PBS; 
free use of one or two free KTV channels for direct reception via small inexpensive , 
terminals at schools or for community use; and, one free ETV channel for Alaska. 



Tabl« 1. Proposals for Domastic Communications Satellite Systems. 



Appl leant 


,Date 
' of 
Filing 


Sat el lit en 


ServlreB 

to be 
Provl<!f(J 


Areafi 
to be 
Served 


Remarks 


' ?5 •■ 

Wqsterti Union 


3/13/71 


3 ; 1-2 -c Han m* 1 
^ and -6 Ql/ 


Mertrtage, TV, 

1^ '1 f 1 n/iu^<^ 

Channel 
(no change) 


30 fitates 
(no V hankie) 


Free ETV channel offered 


COMSAT /AT&T 


3/3/71 
(replacing 
f lllng of 
10/19/711^ 


3; 2^-channel 

(2 act Ive , 1 spare) ; 

^ and 6 (;Hz 


Mi'BK/ige , Dat a , 
Plrtnrephone R , 
Occasional TV 


^8 cont iguouB 
states; can also 
serve Alaska 


WlllltignoHB to discuss 
publ Ic servic^es 


COMSAT 


3/1/71 


3; 2^-channel 
(2._axUlve, I spartO; 


TV, McBBage, 
Data, KTV, CATV* 


SO states and 
Puerto Rico 


Utlllng to negotiate 
CPB Servlci: 


HygheR 

Aircraft /GTE 


1/^/71 


2; 1^'^channel 

\L Ul. L 1 Vtr f 1 Hpartr/ 


TV, CATV, KTV. 
I/a 1 a , v.* 1 o 

traffic 


SO states 


Offers ^ free KTV 

linttnfl t CI 

\ I wiiini i J» 

K * 


MCI l.ockhefcrd 
Satellite 


3/8/71 
« 


2; 48-channel 

(I act ive, I- apart)) ; 

A nnd f\ f'M7 V 

12 and 13 GHz 


' 

tV, KTV, CATV, 
Voice, Data, 
r. iet. L rpn i c na i i t 
Record Carrier 
TrunkB 


** 

30 states 


1 

Offers 3 ETV chsnnels 
free for 3«ycars for 
service exper Imentat ion; ^ 
after channels at re- 
duced rates 


RCA (RCA 

Clpbcom-RCA 

Ala^com) 


3/U/71 


3; 12-channel 

(2 active, 1 spare 

On ground) ; 


TV, ETV, Radio, 
Closed -c i rcult 
Mot ion Pictures, 
Dac a 


30 states .and 
Puerto Rlcd 


Otferfi 2 KTV and public 
TV channels at reduced 
rate; reduced rates for 
instruc t li)nal experiments 


Fairchlld- ' 
Hlller 

> 

/ 


^/lS/71 


2; 120~channel 

(1 active, I npare) ; * 

i* and 6 CHz 

7 and 13* GHz 

• 


TV, KTV. Me^-' 
sage. Data 


^ft cont Iguons 
states at f Irst; 
ultimately to 
1 nc 1 ud c Hawa 1 1 * 
Alaska, P.R« and 
Canal Zone 


2 free channels for PB^; 
I or 2 free ET.V channels 
for CONUS; 1 t9ec ETV ' 
channel for Alaska 


Western Tele^ 
jCotnmun Icat ions 


3/15/71 


2; 12-channel , 
(both operational)*'; 

and 6 GHz 
12 and 13 GHz 


TV, CATV, 
Data/Voice 


30 states 


No^ mention of public 
service 
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• iMnally, Western Teiecommtm'watiom of fcml to provide three I 2'cliannel 
satellites for televisiotj, cable television, data and voice services, Thr HCC request 
for public and educational services was not addressed. 

The KX' reviewed the proposals and conducted hearings throughout 1972* 
and concluded that, with the exception of 4he jomt AT&T/COMSAI and the 
independent COMSAT submission and minor changes in others, each applicant 
would be permitted to pursue their pendii>g applications,**^' Concerning the pub- 
lic and educational service offerings requested in thp original proposals^ however^ 
Uie FCC ruled: ^ v : 

^- On the basis of the limited information npw before us and th<{ obvious 
uncertainties as to the Specific;- nature, capacity and costs of the satelhtc • 
facilities that will eventually 'Emerge, we are in no position at this time 
to Initiate any definitive proposal looking to\yard preferential rate treat- 
ment or to even specify the types of entities within the educatij>nal and 
noncommercial broadcasting services that should be eligible for such rate 
treatment. The Commission wilJ, however, entertain specific proposals 
by carriers or users for the prescription of preferential rate classification 
in accordance with sections 201, 202, 204 and 396(h) of the Communica- 
tions Act, T he carriers are of course free at any time to file tariffs 
providing for such preferential rate jtreatment subject to review by the 
f (Commission in accordance with the applicable statutory process and the 
rules adopted by the Commission pursuant thereto. Notwithstanding the 
foregoing, the non-carrier applicants (such as Hughes and Phoenix) who 
have offered free access tQ any facilities authorized to them to public 
broadcasting and 6ther educational entities are, of course, expecteiU to 
implement the proposals made in their applications,^® 

With the exception of the last line mentioned above, the FCC terminated 
the proceedings, indicating that operational experience with domestic commercial 
satellite systems should exist befCfre a policy is established. 

Operational Domestic Satellite Systems arid Services 

In 1973, the FCC approved a number of applications for domestic satellite 
systems. Western Union was the first company to initiate a U,S, domestic -satellite 
system. 

• • ■ •* 

Western Union 

* ■ \ * •■ 

In April 1974, the Western ynion Westar 1 was launched by NASAt ; Westar II 

was launched in October to complete the Western Union domestic satellite systqm?^'^ 



♦ For details, the reader is referred to the FCC documents and the Federal Register 
cited in the references. 

New submissions were provided to the FCC which eventually led to the AT&T and 
Satellite Business Systems (SBS) domestic satellite entities. 

t NASA launches ail domestic and most foreign communications satpllites and is reim- 
bursed for use of facilities and thC tracking system. The carriers purchase launch vehicles and 
satellites from prlvatejiirms. 
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As figure 1 shows, the satellites are located at 99^ W and 123.5^W, oriented to 
serve the continental U.S., Alaska^ and Hawaii, I-.ach satellite has 12-34 Mllz 
transpooders capable of relaying all'inedla and data types, with a programmed life- 
time of sev^n y ears . ♦ 




Figure I . Wesiar coverage, * 

The satellites use the 4 and 6 GHz frequency bands, with a transponder power 
output of five watts» Because of the limited power of the satellite, the multiple 
users of the band, and tfie possible interference with terrestrial communication 
systems in the 4-6 GHz band, 30-foot antennas me used at **receiVe and transmit** 
locations. Twenty-six foot antennas are used at ^Yeceive only'* stations, but 16-foot 
ones are coming into operation, with earth terminals curremly in operation in Los 
Angeles, New York, Chicago, Dallas, Atlanta and Hawaii. 

Westar is basically a point-to-point system (l.e„ it provides 'signals to specified 
geographic locations or points where signals are received at eafrth stations, and re- 
distributed over existing terrestrial communications systems, such as microwave, 
cable TV or telephone lines, to customers.) To ;ise the system^ information must 
pass to and from the earth station and the user*s facility over terrestrial lines. Ini- 
tially, tfie user woujd pay the terrestrial carrier, §uch as AT&T, to usie the i^jtercon- 



♦A Western Union-Xerox Corp. merger is in process. Xerox is planning a Xerox Telecom- 
munications Network (XTEN) to establish a high-speed nationwide digital information net- 
work* \^ _ ' 
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nect lines, plus the s;itellite usage rate. 1 he s;itelhte companies have now e^tabhshed 
"access cities" at various locations, where system users pay only for the (eiiestiial^ 
interconnection to tlic "access city** point. Tlie companies then pay tioiii tliis point 
to the earth teiniiiial. (l oi example. Western Union does not have an eaith teimiiial 
in the San l-rancisco area, but it is an "access city** which forwards Westar com- 
munications to Ijos Angeles, where a Western Union earth terminal is operating. In- 
stead of customers ill the I>akc Tahoe aiea paying foi terrestrial line usage to U)s 
Angeles, they pay only to San l-rancisco; We?jtcrn Union pays for the interconnect 
between San I rancisco and the lios Angdes earth terminal.) The Westar access 
cities foi two-way video include San I*iancisco, Houston, 1a>s Angel.es, l^ttsburgli, 
Washington, DX\, Chicago and Dallas; video reception service js available at the 
access cities of St. louisand Seattle/Portlan^. 

n^esiar Services. '^^ Western Union satellites provide video, audio Jacsiinile and 
data relay servicejv. Video transHiissions^are available in monochrome or color on a 
one-way only basis single or niuhiple points. Service can be obtained on a dedi- 
cated, long-term niulti-scliedutl\ occasional or Ipng-Lerni schedule basis. They are 
summarized as follows: 

• ^ Dedicated serVice is a full-time use of a video coyimunications channel on a 
yearly basis. 

• Long-term nuilti-scliedule service is a miuinuim lliree-year use of a video 
cliamiel requiring five hours of daily use. 

• Occasional use is comprised of mpnthly scheduled and reserved time ser - 
vices. Monthly .scheduled service required .K) hours of scheiluled usage per month. 
Reserved time service does .not require a minimum monthly or yearly usage, but 
tjhe usage nuist conform,to specified times of day or associated rates, 

• lA)ng-terni scJieduled service is provided on an annual basis requiring^a 
niinununi usage of 3,600 reception and transmission hours, with at least 30 minutes 
of usage per operation. ^ . * 

Audio services are available for one-way or two-way point-to-point trans- 
;nission in a frequency range from 50 to 7500 hertz; a service called SpaceTel is 
also available providing private audio networks for customers whose facilities 
are located in Wq.star SpaccTel service cities. • 

System Usage Cosis.^ The rates in the United States for thfe use of communica- 
tions systems are approved by the- FCC, and the rates are basically the same for all 
communication satellite systems. Accordingly, the rate information f^r the other 
carriers is not discussed unless there is a major deviation from jusual rates. Special 
rates can be negotiated v^dtlna system user, however, with FCC approval. For 
, example^ if a user owns its ownVarth terminal or long-term leases are -desired, lower 
rates are possible. The foUowinadiscussion assumes-the use of Westar earth terminals. 
, Table 2 shows the rates fQtJjro various services discussed above. Service rates are 
determined according to the number of routes to be served and whether there is 
one- or two-way service,* Table 3 shows the rates for on?- way, two-way and multi- 



♦ Since the cost kiforniatton presented here is not intended to be all inclusive and may 
be out of date, it is suggested that the reader write the Assistant Vice President, Regulatory 
Matters, Western Union Telegraph Company, 1828 L Street, N.W., Washington, D.C, 20036, 
or phone (202) 8624600, for more current and detailed infbrniation. The other carriers also 
shoMid be contacted for their specific tjwt infoniiation. 
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point audio communications ,services for cities served by Westar. lype I and II 
channels arc offered. Type I provides for service with\n a trequency.rqii^e of 300 
to 3600 hcrtz.Type H wtthin a range of 50 to ,7 500 hertz. , ' 

... . • • * ■ 

^ T«^^2hyV«star Communication Satallito Vidvo Rat«s, 



1. UodlcatotI ^ • • 


Monthly l.eaHi* k.ite 


One Chiinnv I 
Unprotected 


$180,000 
$120,000 


2. lonK Term Multi-Schedule Service 
3- Year Initial Cont rae t Per loU 


Minimum (Utmnljtlve P.iymt'fJt s 


KirHt Yeiir 

Second Ye;ir . / 
TtUnl Year , ' 
J*o<n t h Ye<ir nnd Knch Venr 
Therertf ter 


\ $ 7SO,006 ^ 

r, /oo.ooo 

" 2»8M),O00 

. y'jo.ooo , 


). Occaslonul U»e Service * 


KlrrU Mnll^Houi Kn< h A<hl 1 1 loiwi 1 
Or V'rvH tlon Ther<*ot ConHrt.ot Ivr Otie- 

Fraction Then'Ot 


^.\ Monthly St hcdnled Oct As 1 una 1 


Tinnsmlt ' Receiyr Tiansmlt Rev^^lvi* 


Prime Time ^ 

Di* y 1 1 me * * * 
Knrlybird*** ^ 


'$ 2 r. . 00 $^ S . OX) .$ 1 OS . 00 $20 . 00 
lOO'.OO 20.00 9S.00 IS. 00 
4S.00 12. SO AS. 00 12. .SO 


i.2 Re«*?rve Tlmt* Uccatilonal 


$22S.OO $/.S.OO $112. SO $2?/lo 
100.00 20.00 * 100.00 20.00 
AS. 00 IZ. ^0 AS.t)0 12. SO 


Hrimt- Time 
l)<iy t ime* 
. . Eorlyblrd** 

Ik 


4. Long-Term Sfhoduled Service 


^ISO.OO $2'j.00 $ 7S.00\ S12.S0 


Ch.irnpJ* Constant tor 
Al 1 Hours 



AdapWd from: Video and Program Channel Services Tariff \ Western Union Telegraph Com- 
pany, Tariff I'CC No. 26L Latest revision effective date December 1, ld77. 



Time: thg term "prime time** denotes the time period betwepn 4:00 pm and 
2:00 am Ka^tem time, Mondays through I ridays (except for enumerated holidays) and between 
2:00 pm and 2:00 am, Eastern time on Saturdays, Sundays? Thanksgiving Day, Flection Day, 
Christmas Dijy, New Year\ Day and July 4\ Daytime: the term **daytime** (?s applied to video 
channel service only) denotes the time period between 12 noon and 4:00 pm^ Eastern time, 
Mondays through Fridays (except for enumerated 'holidays) and between 9:00 am and 2:00 
pm. Eastern time on Saturdays, Sundays, Thanksgiving Day, Electioi^Day, Cliristmas Day, New 
Year's Day and'itily 4; Earlybird: the term "earlybird*' denotes the time period between 2:00 
am and 1 2 noon. Eastern time, Mondays through I ridays (except for enumerated holidays) and 
between 2:00 am and 8:00 am, Eastern time on Saturdays^ Sundays, Thanksgiving Day, Elec- 
tion Day, Cliristmas Day, New Year's Day and July 4. 

** Minimum period of use - 1 hour per occasion^ . . * 

♦♦♦Minimum petiod of use - 2 hours per occasion. , " 
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liarth icrininalj; may or may not he located at a user's site. (The cost of 
terminals ore in addition to the channel costs, lliey are leased oLpuicJiased by. the 
oust onier«. Not all carriers permit the purchase ot terminals,) 



. Tabl« 3, W«ft«r AiMilo R«t«». 





^onthly Channel Rates 




TVo-Way 


One 'Way 


Mult Ipoint* ' 




Type 






Xjtpe 




Service Route 


1 




I 


11 


1 


[ 1 


v 

Loa i^ngeled - Buffalo • 


$1 ,050 


$? ,400 


$750 


$1,700 ■ 


$175 


$850 


New York - Clncli^atl 


550 


1 ,800 


400 


1 ,300 


175 


850 


New York - Clove lank 


550 


1,800 


400 


1 . 100 


37,5 


850 


-New York - t>enver ^ , 


800 


2,100 


550 


1 . 500 ^ 


375 


850 


New York - Detroit ^ 


550 


1 ,800 


400. 


1 . 100 


375 


850 


New York - Houston 


800 


2.100 , 


550 


1 , 500 


375 


850 


New York - K^^nsas Ctty 


800 


2,100 


550 


• 1 , 500 


375 


850 


New York'- Los Angeles 


1 ,050 


2 ,4dO 


750 


1 , 700 


175 


850 


New York ~ St. Louis 


550 


1 ,800 


400 


1 , 300 


175 


850 


New York**^ San Franc Ibco 


1 ,050 


2 ,400 


7 50 


1,700 


375 


850 


Atlanta - ^o» Ahgelos 


1 ,050 


2,400 


7 50 


1 , 700 


175 


850 


. Atlanta - San Francisco 


1,050 


2,400 


750 


1 ,700 


375 


850 


Uaahlngton *- Denver 


800 


2,100 


550 


1 ,500 




850 


Washington - Los Angeles 


1 .050 


vi2,400 


750 


1,700 


' 175 


850 


Uashliigton - San Francisco 


1,050 


2,4Q0 


750 


1,700 


175 


850 


Dallas - Cincinnati 


550 


1 ,800 


400 


1 .300 


375 


850 


Dallas - Los Angeles 


800 


2,100 


550 


1 ,500 


375 


850 


Dallas - New Xork 


800 


2,100 


550 


1 ,500 


375 


850 ' 


Dallas - San Francisco 


aoo 


2,100" 


550 


1,500 


375 


850 


Dallaa - Washington 


800 


2,100 


55Qt 


- 1 , 500 


375 


850 


Chicago - Atlanta 


550 


1 ,800 


400 


1 .300 


375 


850 


Chicago - Boston 


550 


1,800 


400 


1.300 


375 


,850 


Chicago * Dallas 


550 


1,800 


400 


1.100 ' 


375 


850 


Chicago - Los Angeles 


800 


2,100 


550 


1.500 


375 


850 


Chicago - San Franc laco 


800 


2,100 


550 


1,500 


375 


850 


Chicago - New York 


550 


1,80« 


400 


1.300 


375 


850 


Chicago - Washington ' 


550 


1 ,800 


400 


1 ,300 


375 


«50 


Atlanta"^ Dallas 


550 


1,800 


400 


1,300 




850 


Atlanta - New York 


^^550 


1,80D 


400 


1,300 


375 


850 


Atlanta - Washington 


550 


1,800 


400 


1,300 


375 


850 



Adapted from: Video and Program Channel Services Tariff; WesWrn^nion Telegrapti CoW 
pany , Tariff FCC Np* 261 , effective November 1,1977. 



♦ One-way multipoint service is available as an adjunct to one-way or two-way channel 
service. The total applicable charge for a completely one-way multipoint service arrangement 
consists of the one-way rate for the"^ longest route within the multipoint configuration plus the 
multipoint rate for each additional service route. Mien multipoint service k provided jln con- 
junction with two-way channel service, Only one two-way chanjtiet may;^ included hi the ser^ 
vice arrangement, Th^ total applicable charge for a service arrangement composed of one two- 
way channel and one or more one-way multipohit channels will consist of the two-way rate for 
the longest route withm the multipoint conflguratioii plus the multipoint rate for each addi- 
ttohal service toute. 
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Talila 4. Qaneral Earth Tarmlnal Coiftt,. 
TVp© of Antenna Cost * 

. . r : _i • *- 

' ' . 1 ^ ■ i> • 

Two wav 1 **nJhannel video-aMdio V $400,000 

(totally cedundant) 

One way 1 channel video^udio receive 65,000 

, One way 1 channel video, 1 channel 165,000+ 

two-way audio ^ ^ 

5 Meter 

One-way ♦.chanjnel video-audio t. 25,000 

Two-way 1 thannel jiudio 40,000 
* (estimated, no system exists) . ^ 

2Meter 

^ One^vay 1 channel audio 1&#000 

(estimated.. no system exists) 

__ " - . '1 

p*.: , ♦ Infoftnation provided by Scientific-Atlanta; cutlmates are 

[. \ i)as«d 04I their Information but were Jnade by the author. - ' 

r Additional channels can be added for less cost. Installation , 
costs are not Included* 

If terminals are not located at the customer's site, an interconnection dost must 
be added and, depending on the media and distance, the costs can be considerable. 
The rates depend on the part of the country in which the service is being obtained, 
and on the specific, canicr. For example, a yearly 30-inile one-way video, with . 
audio mldrowave link between an earth tormtaal and a user's facility provided by 
/ ^ AT&T, would cost approximately $80,000, jbut a two-way audio cepable of 
handling data transhiission Over the same 30-mlle distance on a yearly basis would 
cost approximately $2^800, Table 4 shows general earth terminal costs, ^ 

As Table 2 shows, dedicated monthly video service is available with a "pro- 
,^cted" and •'unprotected*^ rate. Such service applies only to a fiilMime video 
channel. In the event of a failulte, the user is guaranteed a channel on an alternative 
or **back-up satellite," The user with ^'unprotected*' service does not Rave this 
guarantee,' but the satellite being used does have a back-up transponder to which he 
may be switched. In eilher case. In the event of service interruption^ fbr protected 
service, credit is allowed for intenuptions of one-haJf hour or more and is com- 
|5uted on a proportionate basis; when there is unprotected se^v/ce, however? credit 
for interruptions begins at three ho^rs and is also computed on a proportionate 
basis % ^. * 

current Western' Union Social Service Offerings. Western Union's original social" 
service offering was to provide one or more free ETV channels, if the FCC ruled 
that it was in the public interest.^ The FCC did not so rule, and therefore the free 
service has not been.provided. Western Union Ijas negotiated reduced rates.however, . 
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with the Pubhc Broadcasting System (PBS) lor service to its public I V Hcensees*; 
PBS, working with its affiliates Jias purclfased approximately 150 earth terminals.^ 
"Special- rates also have been negotiated witli other entities lor onc-Hine use.^ 

Future Wesrem Union Satellite Systems.^ Western Uiijon plans to launch an 
advanced all-digital satellite in 1980-81, traitkinitling in the 1*1.7-12.2 C;H/ hand 
as well as the 3.7-4.2 C;il/ band. Working in^the 1 1.7-12.2 (iH/. band, the highly 
powered satellite is to be capable of transmitting one billion bits per second within 
a 500 MYIa bandwidth by using special techniques, antennas measuring 10 to 15 
feet in diameter will be able to be placed at the user's site so that audio mid video 
signals can be directly received and Transmitted^ 

American Satellite Corporation 

American Satellite Corporation (ASCV^ was the second company to offer 
Services, beginning on July 31 , 1974. ASC, a wholly owned subsidiary of I'airchild 
^ Industries, docs not\liave its own satellites in orbit ; it leases time on Westar. ASC is 
able to compete with other domestic satellites** by providing for its own earth 
terminal|^ signing long-term agreements for use of satellite transponders, and 
providing f6r unique bandwidth usage.f In most cases, ASC has also sought out a 
different market segment than its competition. ^ ^ 

ASC Services. ASC provides tor the transmission of teleplmne, data, facsimile 
and television signals, with the first commercially available digital satellite trans- 
missions now in operaUoH. Voice data is transmitted over voice grade channels 
at speeds up to 9000 bits per second (bps). Wideband data is transmitted at 56 
kilobits (56,000) per second (kbps), 150 kbps and 1,544 megabits per second 
(mbps). This capability permits the customer to mix teletype, data and top quality 
digitized voic^e t^nsmissions. Cirapliic materials can also be transmitted using high- 
speed facsimile equipment at 56 kbps and above. 

Network Configuratiims. ASC offers three tyoiefS^of. netw(5rk configurations: 
commercial, dedicated and specialized. Tlie commercial networks are composed 
<,)f large regional or agcess-city earth terminals with which customers interface over 
normal terrestrial lines. Dedicated networks small stations situated on the 
customer's rooftop or premises pemut a private eomnmnications system to be 
established between company facilities free of normal terrestrial interconnects. 
Specialized networks are customized communications systems that lack the traffic 
to justify a dedicated network; they are composed of a combination of regional 
and user facility earth stations. 

/ Earth Terminal Locations. ASC has tour inajor commerci^al earth stations 
operating in Dallas, Los Angeles, New York and San Francisco. Access cities or 
central offices are located in the above locations, as well as in Atlanta and Houston. 
At these points; signals are relayed, usually by microwave, to the nearest ASC earth 
station for transmission to the satellite. Conversely, signals are also received by the 
central officoi and distributed to the customers. Dedicated earth stations for 



* The reduced rates include a charge of $66,666 per month fot' the first three trans- 
ponders and $62,500 per month for each additional, l-or the specifics of the coniract, contact 
the Western Union Office previously noted (p. 132). * 

^ ** Domestic satellites are sometimes referred to as "DOMSATS.*' 
t specific and up-to-date rate Information, write the Director of Rates and Tariffs, 

American Satellite. Corp., 20032 ^'entury Blvd., Germantown, Md. 20767 o^ ph»ne (301) 
428-6051- ■ . % - ^ • . 
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business are located al (?hicapee» Massachusetts; Orlando, l lorida; and South 
Hfrj^psvsdt^l^'Ncw Jersey, all for Dow Joiies aiid Co. Larth stations also link Sperry 
llnivac f^titttics in Bhic Bcll» Pennsylvania, and KosevTIIc» Miiuicsota: the Boeing 
Computet Services, lnc.» facilities in Seattle, Wichita and Philadelphia are also 
Imkcii^editated earth stations for the federal goveriunent are located al l airchild 
Air Force Base, Washington; lA)riiis AF^B, Maine; Offutt Al B, Nebraska; Centerville 
Beach, Moffett and Monterey Naval Stations, ('alifornia; JBafbers Point and Wahi- 
owa, Hawaii; Stockton, California; Kennedy Space Center, Rorida;Goddard Space - 
Right (Center, Maryland; and Kaen Point, Hawaii. 

American Satellite's Fublic Service Offering.^^ As noted in table 1, Tairchild- 
Hiller, the owners of ASC, originally offered to provide: 

• Two free PBS chaiuiels; 

• One or twt) free KTV channels for CONUS; 

• One free IH'V channel for Alaska. 

None of these proposed services have been provided. 

RCA SATCOM . 

RCA initiated domestic U S. service in 1973 using the Canadian sateUite 

system,* On December 13, 1975, the fust RCA three-axis stabilized satellite was 
launched, and service began on January 1.5, 1976; the second satellite was orl^ted 

March 26, 1976, liach satellite has 24-34 MHz Uansponders. As figure 2 shows, 

. _ - ^ 



\ 





_ \ 

Figure 2. RCA SATCOM coverage. 
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• The ('anadian satellites, like th^e U*S. satellites, are located in a gco-stationary orbit 
(i.c., over the equator and stationary relative to the earth) and can concentrate their signals 
on the U S, for communication purposes if permitted to dg so Ijy the I CC and the Canadian 
Vovcrnmcnt. ^ _ . ' 
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one located at latitude LIS'^W and the other at 1 l^'^W geared to serve the coii^ 
tinental U.S.^ Alasl^h'and Hawaii. At launch, the satellites had an expected lite ol 
eiglu years. 

llie RCA satellites also operate at 4 and 6 c;H/., Iiave a transponder out put ot 
five watts, and are capable ol relaying all types ofinedia and ijata. Flie system also 
uses a 30 foot antenna for receive-traiisiuit U>cations and, like the Wcstar system, 
uses a 26-foot antenna for receive -only earth stations. While RCA is providing 
services to the continental U.S., a major geograpliic area of concentration is the 
state of Alaska, where 100 earth stations are operating; an additional 20 are to he 
brought into service over the next year or so. 

""Througliout the U.vS., approximately 350 earth Citations are in operation. Major 
RCA facilities are ifr New York, Chicago, Ia)S Angeles, Houston, San h'rancisco, 
Pliiladelphia and Atlanta; access cities include Washington, D.C., Boston, Wilming- 
ton and Dallas/I't Worth; those dedicated to government services include Coddard 
.V \ Space Right Center and Suitland, Maryland; lliule APU, Greenland; Wallops 
J. Island, Virginia; Camp Roberts, luiwards AI B, Monterey and (K)ldstone, California; 
Johnson S^ace Center, Texas; White Sands. New Mexico; and Kokee, Hawaii. 

' RCA SATCOM Services. vSystein services include the usual range of media 
signals, but both analog and digital transmission are possible. Point-to-point private 
networks and, with the relaxation on earth station sizes, combination networks are 
being provided for customers. Private networks are the fastest growing service area 
for RCA, particularly in the cable TV area. Home Box Office, Inc., which provides 
certain cable TV companies with exclusive ente[tainment, such as first run movies 
and athletic events, has been expanding rapidly by using the RCA system. Over. 170 
cable TV communities are using the system, with an additional 180 scheduled for 
operation in 1978. An example of a combination of networks is the Alaskan 
Bush Service, which will eventually provide telephone and medical comnmnications 
to every rural comnmnity with 25 or more people. The system combines satellite 
and terrestrial linkages to reach over 160 villages. 
^ System Usage Costs.* RCA has develot)ed a means to permit two video 

channels (one-way) to be transmitted over t4ie same band with. As a result, t^e cost 
of a full-time video channel is approximately $800,000 a year. RCA is experiment- 
ing with four channels sharing the same bandwidth, and hopes eventually to put six 
channels into operation. In each case, the price per channel use will be reduced 
accordingly. 

In a special case, RCA is providing the state of Alaska with one -way video 
channels at a cost of $540,000 a year.^* Reduced audio channel rates for the 
Alaska Native Health Service also have been negotiated. 

RCA Social Service Offerings.^^ RCA's original offering for social services 
included: 

• Tv&o channels for national HTV at reduced rates; 
Two channels for public television at reduced rates; 
Public stereo radiq pi^gy -backed on KTV; 

Reduced rates for instructional experimentation, but pre-emptable. 
RCA has provided most of v^hat they originally offered, though mainly in Alaska. 
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- Vox speclllc and up-to-date rate intomiation, write the Adtplnlstrator of Tariffs, RCA 
American Communications, Inci, 201 Centennial Ave., Piscataway, NJ. 08854, ox phone 
(201)855-4450. 
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American Telephone & Telegraph * 

» ** 

ITie'COMSTAR system, because of the Aiuericaii Telephone and Tcleoraph 
(AT&T)^^ and CJeneral Telephone and laectronics (GT&H) investment, was pro 
hibited from providing all services except MIT, WA^FS, AUTOVON and other 
special services until 1979. The FCC felt that an AT&T and GT&li cotninunications 
•monopoly would work against a competitive domestic satellite fnarkef|>lace, if it 
were to enter the market with no restraints. Consequently, restrictions were placed 
on AT&T and its partners in ordct to give other companies an opportunity to 
establish a competitive position. 

AT&T leases COMSTAR, which is owned by Communication Satellite Corpora- 
tion (COMSAT). COMSAT launched the first sateUite, COMSTAR I.oVMay 13. 




Figures. CO-STAR Coverage. 



and can provide communications to the continental U.S., Alaska, Hawaii, Puerto 
Rico and the \^rgin Islands, the^satellites each have 24 34 MHz transponders 
capable of relaying ail media and data types. They have a programmed lifetime of 
seven years. 

Like Westar and SATCOM, the satelHte operates in the 4 and 6 GHz frequency 
bank, with a tr^isponder output of five watts. The system receiver-transmittef 
antenna size for the earth statlons^are 26 feet. Some of the earth stations in the 
system are owned by AT&T and others by GT&E. 

ERJC , " ' 
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AT&T Scrvkes.^^ As noted above, service restrictions have been ptaccd on 
AT&T, It is licensed >o provide message service to public and goveniinent private- 
line service. Tlie system haslhe. capacity lb handle 28,800 simultaneous convcrsa 
tions or equivJdent digital-datn capacity. Lach transponder can handle up to 1,500 
one-way voice transmissions, inbps of data or one TV -channel. 

harth Station locations,^^ A1*T and C.T&1{ have earth stations at Hawley, 
Pennsylvania: Three Peaks, Califortiia; Woodbuiy, CJeorgia; Hanover, Illinois; 
Sunset, Hawaii, and Triunfo PasS and Hanosossa, California. 

Future AT&T Satellite Sy!nems.^^ In the future, \T&T plans to own and 
operate its own satellite system with a spot beam feature that will differ troin 
today's systems. Current satellites provide both" area coverage and spot beams. Arc^a 
coverage signal beams cover large geographical areas; thi:^ is illustiated in figure 3 ^ 
with the large signal footprint coveVing Canada and the 48 contiguous states. The 'J 
smaller footprints, whicli are exemplified by the coverage of Hawaii and Puerto 
Rico, represent spot beam coverage; the primary advantage of this Xy\)c of coverage 
is that it allows several geographical locations to use the same trequencies without 
interference. 

AT&T plans to put a system. into operation that will still have the area coverage 
to serve high-density traffic areas, but hopes to improve-on the stH)t beam concept 
so that low- traffic areas can be served more economically, aiul the satellite can be 
used^more efficiently. One hundred spof beam orientations will scan the ll,S. 80 
times a second, conununicating by unique address with earth terminals that are 
operating in the Time- Division Multiple - Access (TDMA) nvL)de.* If this concept 
can be put into operatipn, smaller user terminals will be possible, and satellite 
chaimel capacity will be increased by over 300 percent. 

AT&T Public Service Offerings.^^ Relative to the original offering, which , 
Involved COMSAT and AT&T, the companies did not respond to the l-CC public 
or educafional services request per se. They did, however, indicate a willingness 
to negotiate reduced rates. With the restrictions currently placed on AT&T, 
opportunities to pursue such services have been limited. 

The M ARISAT Syslem - 

^4 \ ' X . 

The M^RISAT satellite system was not among the original offers o^services 
and cannot be considered 'a domestic satellite system in the usual sense. It came 
into existence to provide mariners with more reliable means of communication. 

M ARISAT operations began over the Atlantic in 1976; today satellites also 
service the Pacific and Indiana Oceans. Figure 4 shows the system footprints and 
access terminal locations. Satellites are located at latitudes 15^W, 73^E and f 
176.5^E, It, is a commercial ventur^ operated by COMSAT General Corporation, 
RCA Globcom, Western Union InternationaU and ITT World Com and offers 
commercial ship/shore voice or teletype conununications 24 hours a day, seven 
days a week."*^ The system provides service to the U,S, Navy and to the world 
maritime^lnjilustry. 

*Commef^ial Frequencies and Capacity. The maritifhe industry fr^^^ncy 
bands are: 
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TDMA permits several stations to share the sainc frequency band 



* tne saine treqi 
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Sliip-to-^atcllitc 
Shlp'io-shoro 

Shorc-to-satollitc' 
Satellite-to-ship 



Ship-to^hore 

1636.5 I64S.0 Mil/ 
4195.0-4199.0 MM/ 

Shore-to-diip 

(>420.0 - 6420.0 MH/ 
IS.n.O - 1541.0 Mil/ 



The coiuiminicatiorts configuration provides tor two voice channels and 44* 
two- way teleprinter (lolcx^ channels. It needed, six yiore voice chainiels could be, 
provided, in additioYi to the current teleprinter and voice channels, as a result of 
the unexpected amount of prime power generated by the satellite s solar cells. 
The system's voice chamiels arc n^nnally used tor data and facsimile transmission 
with rates ot 1200/2400 bps, although 4800 bps Have been iransmitted during 
experimentation. It is possihle that 9600 bps could be transmitted.'*^ 
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Figure 4. MAR/SAT coverage. 

-Earth Station Locations^ The satellite and earth station system^ provide ship 
and shore coinitiunications from the Atlantic. Pacific and Indian Oceans via the 
MARISAT system. Linkage between the Indian Ocean satellite and the.U.S, is 
nmde via the earth terminal at Yamaguchi, Japan, which relayst^ the information 
through the Pacific satellite to . the Santa Paula, California, terminal. Information 
from the Atlantic satellite is received a( the Southbury, Connecticut, terniinal.'*^ 

MARISAT Sermes. Hxperiinental programs have been undertaken by a 
Tiumber of shipping companies to determine the desirability of various types of 
services. Such efforts have addressed transmitting information and data on payroll, 
inventory, stores Slid requisitions, engine room conditions, emergencies, ship 
Rerouting and rescheduling, daily summary reporfs, weather, simulated time sharing 
and voyage reports. From these eiideavors, operational programs are to evolve; the 
major one that is anticipated is the Shippihg Operations Information System 
(SOIS).^^ 

Tlie SOIS system is the result of a jpint effort betvi^en the Maritime Adniinis- 

♦ Twenty-two teleprinter chanriwTate equivalent to one voice channel; in other words, 
one voice channel can bo divided into twenty-two teletype channels. 
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tration wul the maritime industry . SOIS consists ot tour components: (*argo Space 
I)ocunienta(ion ((*SD), Ihteiinodal Distribution Coordination (IfX), Fleet 
Resource Management (I RM), and Maritime Industry Reporting < Ml R).^^ The 
CSl) generates the documentation and paperwork that is required for the transport 
of uiternational cargo; the li>C provides status and utih/atioij reports that are 
used to monitor cargo handHng equipment to make the best me of the equipment 
worldwide; the J[*RM provides vessel owners with information needed to allocate 
their resources luOre effectively and make more accurate forecasts of sales and 
profits; and the MIR provides an overall summar>n3f performance, utilization and 
financial status. 

Besides shipping c(>mpanies. service organi/.atjons such as the U.S. Weather 
Service, (\)ast (luard and Defense Mapping Agency have worked with ships and 
owners to provide and receive data and information."*^ Some of the support 
provided to the ships includes weather /orecast information, mariner advisories, 
port and harbor information, and medical information.'*^ 

Service Costs * Ships are equipped wit^^iipboard satellite terminals (SST) 
which provide for two-way communication, ThcSST can be purchased for $62,000 
or leased for a two- to five-year period over <?^hich the cost can be amortized,'*® The 
SST interface equipment includes a teleprinter and a telephone. Tlie cost of using 
the system is $10' per minute for voice with a mininmiii of three minutes required, 
and $6 per minute fo^r telex with a one minute minimum,"*^ 

PossiMe Training and kducation Opportunities. The MARISAT system, while 
aimed at supporting basic industry operations, could easily be used to provide 
meaningful and productive training and educational support to ship crews. The 
" system's capability is adequate to handle needed interactive media requirements, 
and system interface equipment is readily available,^ Consequently, a training- 
educatron support service is technically possible; and such a service is needed,^^ 

Satellite Business Sy^ems 

'^ 

Satellite Business Systems (SBS)^'"^* came into existence in December 1975 
as a joint venture which involved International Business Machines (IBM), COMSAT 
^ CJeneral, and Aetna Life and Casualty as partners. SBS is still in its formative stage, 
b^t plans to be operational by 1980 or 1981 to provide services exclusively for the 
large business, industrikl and government entities. 

SBS differs considerably from the other operational domestic satellite systems. 
Advertised as the first all-digital satellite, it will have 8-54 MHz transponders with 
a transponder output power of 20- watts. Figure 5 shows two power coverage are§s. 
In the prime power locus areas noted as Region 1 , 16-foot and smaller antennas will 
he used; 23-foot u;iteiVnas will be required in Region 2, If launch iictiedules are met, 
the satellite will be the first commercial system to operate in the 12 arid 14 CJHz 
frequency riband. The first SBS satellite is to be located at llO^^W and serve the 
contiguous 48 states. A backup satellite will be in orbit to provide service in case 
the primary satellite should encounter problems. 

The 200 watt power offers some unique possibilities for customer service, since 
J the small 16:foot earth terminal can be pljaced at the customer's faciUty, which is 
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• lot up-to-date tariff information, contact Tariff Administrator, MARISAT, 950 
L'Bnfant PWa. S,W, Wat^h,, D.C- 20024. or phone (202) 554^01 0. 
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.Figure 5. SBS coverage. Regions 1 and 2. 

what SbS plans to do. Tor example, by eliminating the interconnect requirement 
high vo3ume users will be able to provide complete intra-organizational communica- 
tions more efficiently and cheaply than by using terrestrial or combinaUon terras- 
trial'^satellite communication systems. * ' 

c The SBS system ivill permit geographically dispersed users to combine voice, 
' data and video/image communication into a single^ integrated, private-line» switch- 
ing network. 

The, SBS Mwrket and Services, SBS intends to provide services to industries 
with high data-transfer requirements between their central .computer.centei;8 and 
widely dispersed facilities^ ks well as to meet high volume mOlti-media commuhica- 
tions rec uirements. Thus» SBS is concentrating oh wooing the top 100 communica^ 
tion capiicity users away from rival common carriers. 

bach user wiirbe^able to establish an integratod network for efficient, effective 
'and protected communications, purchasing a dedicated communications capacity 
.,^that will be dynamically allocated over the day as demands require. Capacity will 
be purchased on a block basis, with the minimum capacity- ^mewhere in the 
neij^bojhood of 56 kbps. , • ^Sv* 

Users will have a network management facility, so that they whi be able to 
mpnitoL the status and performance of .the network, charge traffic priorities or 
services, and collect usage data for accounting purposes. SBS will' also have a 
mdndgement facility to monitor the satelH]|;e and earth terminal performance, 
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*For mote itMsciflc and up to date information, write Satellite Business Systems. 8003 W. 
Paik Df., McLean. Va. 2?102 or oaU (703) 827-IJOOO. 
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distribute a iisci network cttlciently in relation to the capacity ot the satelhte. 
support the system s niaintcnancQ. and aid uscis in designmg new netwoiks to 
satisfy increasing or decreasing conununications requiiements. i 

lor the data connnunications user, theie will be complete digital switching 
.>etweeo earth stations, which could altect tluY placement ol computeis. Thcie are 
potential savings in modems* when interfacing directly with other computers; there 
will be a variety of transmission speeds up to 0,3 mbps, lliis could be ustid for 
relocating total data bases, providing processing backup, or enabling the transfei ol 
work from one computer to another during peak workload times. 

IJesides the usual conmiunicalions, SBS also envisages that the communications 
capacity will be used increasingly for teleconferencing as well as lor electronic mail 
delivery. Because users will manage their own- dedicated communications capacity 
and associated networks. Hiey will be better able to determine what economies and 
impact can be gained b^ using them for these services. Nevertheless, since the 
impact of personal contact on various types of business outcT>mes is still unknown, 
it is difOcult to estimate how much the network will be used, for such activity. 
The projected SBS technology, however, could make a ntSjor contribution to 
electronic mail delivery by virtue pf the available bandwid^th and word processing: 
it will enable a facsimile page to be transmitted in 1 8 seconds instead of six minutes. 
SBS also plans to contribiTte to the mail delivery ^^ervice through connminicating 
word processors, which is expected to diop tiTe cost of electronic mail belo\y that 
qf today's physical deHvery. 

Sysiem Usa^e Costs. The rates for the SBS system, will be based on a different 
concept from the current domestic satellite systems. Current satellite usage costs 
*are based on a distanije-sensitive concept related to terrestrial conmiunications. 
whwar^H)sfs increase with the distance the message travels. ^Tits is l>eoaUM? the cost - 
of building and maintaining cables, microwave towers, and so on (costs associated 
with carrying the message) increases with distance. This costing concept is n^^t 
valid with satellite systems except, perhaps, as it relate^, to the interconnect cities 
noted in the description of the Weslirr system. 

Since in most cases SBS will be delivering signals directly to the customer's 
facility thmugli earth terminals physically located at a customer's place of busi- 
ness, distance will play i\o part in the costs of operation. Rates will be based on 
the amount of sateUite usage and the rental of earth terminals. Currently^ these 
rates have not been established with the bCV. 

Educational Applications. SBS itself was not one of the original companies 
that submitted prpposSls to the hCC in 197L SBS is not planning to pursue the 
education market. 

The SBS users will have the opportunity to use the^capacity they lease in any 
fashion they desire, however, and it seems.likely they' will use it for training and 
education. Each year business and industry are placing more emphasis on such pro- 
grams* It is quite-possible that communications satellites will be used for compre- 
hensive instructional delivery systems for firms, because the satellites will permit 
centralized control, plus the distribution of training from-a centralized site to wide- 
ly dispersed field locationsu Consequently, business and industry may become the 
leaders In the use of satellite technology for traipingand educational purposes. 



♦A modem is a combination modulator and demodulator at each end of a telephone line 
used to convert binary digital information to audio tone signals and vice versAv ^ * 
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. Conclusions 



Wliile tlie asked the luiginal proposets ol doineslic satellites toaddiess the 
education issue, it finally ruled to wait and see whether satellites were capable ol 
becoming a viable economic component ol* the domestic comnumications systems, 
but. did not rule out special agreements that' might be negotiated between carriers 
and education entities. It should be -kifpl in mind that the original 

♦offerings of the pro}>osers were solicited under a cUuid of uncertainty concerning 
whether a "closed" lu "opcir\entry* into the marketplace would be approved 
by the FCC. Hie uncertainty resulted in riilhcr generous ofteis by some of the 
proposers, who perhaps hoped to gain a mor(v favorable position if the closed 
entry concept^ was approved. 

When the F(*C decided not to make educational services a requirement, the 
proposers chose to address the known coimnunications service marketxS, and most 
ignored their original educational offerings. Given the uncertain economic viability 
of satellites in ihe communications inarket, the FCC's decision was proper from 
a business, perspective. Unfortunate^^ ^he dcvelopmeiU of the technology has been 
influenced by this decision, with the result that low-powered, lownrost satellites 
have evolved along with large, costly eUrth terminals, which few users can afford 
to place on their premises.** 

The satellite systems that were envisioned for education Vould permit small, 
lowHTosl, two-way t ran sm^8sk)nr earth terminals to be located at abusers facility, 
so that multi-media coinmunications could take place among numerous locations. 
This technology only exists' for 'txperimental/demonstralion purposes through 
NASA's ATS^1,3.6 and the NASA-Canadian CTS systems. Chances are slight that 
such a system will come into operation in the near future, tbecause the demand 
for such services has not been sufficient to make them appear profitable tor 
carriers. The systems that exist or are planned by the satellite connnon carriers 
discussed above are likely to'^be the only operationaF systems available to the 
educational coimnunity for ttie foreseeable future. 

Neverthdi^, the edlicationdl connnunity and others interested in the public 
service usi/of satellites may be able to take advantage of the existing systems, 
SateUite lietworks are proUferating rapidly with almost 750 earth terminals already 
in T4se in the United States and K-SOO expected by 1980, Yet, nearly lUalf the 

^ capacity of current systems goes unused. Because of the evolving network and the 
available capacity, it may be possible to work with those that lease time and equip- 
ment, and share the costs, F:ducation and training needs probably can be met by 
using the systems in otT hours, or by purchasing more capacity tor a relatCvely 
small additional cost, since initial investments in resources already have been made. 



J 



♦ Simply stated, closed entry nteunt that one or a limitod number of proposers would 
be able to enter the marketplace, while open ^ntry inc4in| that as many businesses as\had 
resources wo^ld be permitted to pursue business. W 

TUo publie serviee demonstrators/experimenters were using 10- and 17-foot H^nna 
systems. The terminals with one receivc-^nly video channel and one two-way audio ^thanncl 
cost $8,635, Commercial systems are just introducing 16-foot antennas that eost roughly seven 
times that amount. Of course, they are operating with low-powered sateUites rather than the 
ATS-6 type of system. 
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Figure 6. Shared facilities and cftanneis copcept. 
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As illustrated in ilgure 6, schj^ls, hospitals, banks, small businesses and others 
located in the vicinity of earth terminals that own or service large business enter- 
prises, CI^B, PBS or cable companies, may be able to work with these groups 
to obtain a sBaring arrangemisnt. Considerable information must be gathered, 
however, before cyrrent users can be approached. Information such as what 
types v^d amounts of information are ta be transmitted or received, the time 
for transmission and reception, the locations to receive and transmit the informa- 
tion, and the potential budget will be required, plus more, before a fruitful dialogue 
can begin. ^ . 

.What are the incentives for large businesses and others using communications 
to share jth^m? One Is th^sharing of system costs, i^ich can be -an attractive 
prosped, particularly if a commitment has been made for multi-^ear service. 
The sharing might also be taken as a tax deduction by corporations. Finally, the full 
use. of existing satellite systems should even ru||{ly bring the rat^s down for all users. 
*^^Consequently, the sh^g concept could be very attractive, particularly if the 
*proper detailed planning nMJnder taken. ^ . 

Two problems confronrihe^sharing concept: the owners of & large number of 
earth te^inals, such as PBS,'*' have receive-onfy systems, and terrestrial inter* 
connect^ are required betwecfn the terminal and the user. These problems do not 
a^tm insurmountable. Adding the two capabilities is a relatively simple task| the 
cdst is| another matter, however, particularly that ofStwo-way video, which is 
extremely expensive* The tome apifli^s to the interconnect problem. Nevertheless* if 



*^vd:al western states are negotiating with PBS and Western Union fpr the shared use of 
rrent P9S-Westar networkXpr one-way ETV to varkius public school systems. 
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the majority of i^ublic service needs can be met with slow scan I V, tele?fc, facsi- 
mile, and k)w data rate transmissions, a relatively inexpensive two-way audio earth 
terminal capabiHty and* audio interconnect Hnc would strtfice. It ^niblic service 
users are privy to the \^CCs information about planned systems, an agreement 
may be worked out with the primary users when the initial requirements are being 
decided. 

isTonetheless. as the situation now stands, it is highly probable that the use 
of communications satellites for education-training purposes will be slow to develop 
except in major industries. Adding impetus to the growth of the e'ducation-training 
usage will be the ^oncept of sh;ired use of existing or planned non-education- 
training satellite facilities and channels. This will be the case for public services 
usage in general. A hard look should be taken at the current Alaskan satellite 
system, for it is an example of how sliaring for public and commercial services can 
be planned for and operated. *^ . ' . 
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Serf Cowlan comments: 

Polcyn*s **Communik:ations Satellites for Hducation and Training: Past. Present 
and Future/* puzzles ine. His liistory is comprehensive and. to my knowledge, accu- \ 
rate. Where I become unsure is with statements such as: **While rates for special ^ 
usage can be negotiated with the satellite common carriers, most of them^do not 
offer the technology that would permit widespread use of commuiiic^ions satel- « 
Iftes for education and training unless existing systenft are shared." TiTe reference 
is to commercial systems; all available evidence (including the author s own com- 
ment^ about the inadequacy of the commercial technology for education purposes) ^ 
points to the high cost of such systems, even when shared, as well as to the inap- 
propriate technology, especially if educators feel that interaction is a necessity. 

There had been some hope among educators that the system in process of ' ^ 
implementation the satellite interconnection of all public'radio and television 
stations - would provide some help in this direction. Let me quote from a recent > 
report that addresses the question directly : 

James I . Ragan. Vice President, Broadcast Services. Western Union I whose 
WFSTAR I satellite is being used for the intercomicction system | provided 
the following statement: "As a result of questions raised concerning the 
availability orWestar capacity to potentialufors of the CPB interconnection ' 
system, Wtl and CPB have m6t to clarify fftesltuatlon. They are agreed 
there are currently no known constraints of WE§1 AR 1 which will Inhibit 
W.U*s ability to satisfy user requirements as provided under the terms and 
conditions of Tariff No. 26 1 .** 

Philip Rubin, CPB*s Director of Knglneering Research and Development. ^ 
does not agree that the situation has been resolved. Because of th? contractual 
relationship existing between CPB and Western Union, precise Retails of 
transponder capacity and allocation are, and must remain, proprietary. How- * 
ever, Rubin feh that space would not be available. What seems to be at issue 
here is Uiat Western Union is saying it can provide satellite tlme^o a user 
now (February 1978) ; Rubin argues that, since the stations are riot fully 
built, there are not apt to be users wanting space now and, by the time the 
system Is fully vbuUt and users wis!) time, there won t be any transponder 
capacity available. • 

[Delegates to a series of conferences on this system I were emphatically 
told, by CPB, PBS and NPR executives, that there will be no spare time on 
CPB*8 four transponders; Ujiy W&l be fuUy uUllzed from the outset for public 
broadcasting uses and except, ^perhaps, for very small segments of 
time at very ocM hours.* 

One wonders, then, what commerciaUystem might be appropriate for education^ 
social service deUvery? I also wonder wh/a government-funded social 'service satellite 
system remains unlikely , as the author notes. There is ample precedent for the non- 
profit sector being provided with special services (including direct financial aid) and 
tariffs (the bulk postal rate) by government. Government runs a weather satellite, 
free to all. It seems to me that an article dedicated'to the use of satellites for edu- 
cation ought to advocate a public service satellite teleconununicatlons system, rather 
than doubt thq4)robability of one ever being achieved. j ' * ^ 



♦A report to the Corporation for Public Broadcasting from the Public interest Satellite 
Association. Not available for distribution at this writing. 
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Regarding Polcyifs statement concerning the Rocky Mountain experiments on 
the'ATS-6, **The project was judged a success by most of its planners and partici- 
pants/' 1 must point out that considering the great amount of federal funds ex- 
pended on this project, one would hardly expect those who planned and participated 
in it- and spent the money- to say otherwise. There might, tiiough, bc\niothei view. 

Polcyn's comment, in regard, to the CTS project, that *Vhile potential social 
service Users have been traversing the path of the high-powered satellite with smalL 
relatively inexpensive earth stations, the operational systems have evolved a different 
technology," is a pertinent one. One wishes the reason for this had been probed, as \ 
It must be rooted in the politics of NASA and the 0MB. The hope is, of course, that 
the present Administration's policy will take into account the need for really 
inexpensive, small, portable earth terminals and a two-way system for use by educa- 
tors and those who deliver social services and health care. 

In Polcyn s discussion of Westar's services, he writes, ** Audio services are avail- 
able for one-way and two-way point-to-point transmission in a frequency range, 
from 50 to 7500 hertz. . . The earlier-mentioned Public hiterest Satellite^Asso- 
ciation report to the CPB included a section in which Wtstern Union audio services / 
(and audio is believed to be extremely effective for most public service uses) were 
costed out. To quote from that report : 

At the current time, though. Western Union only offers a 24 hour a day, 
sovon day a week audio service, operating at 1 5 kHz, which is excessive 
capacity for the user needs (audio-teleconforencingl modeled, lliere is no 
occasional service tariff [^^^ audio 1 . 

Finally, Polcyn proposes shared use of commercial system^ as the best answer 
for educators. I disagree. There is no reason educators cannot press for policy 
changes and for the development of a satellite system dedicated to their needs, to 
the needs of those delivering social services, to the total range of needs of the hon- 
proflt sector. This is not to imply it will be an easy bat tie; involved wjll be legfsla- 
tion, regulatory agencies pnd the assignment of international frequency allocations 
for dedicated spectrum and large-antenna, high-power satellites. Technically, all 
this can be done. The educational/social service community must want it enough 
to make the efforti 
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